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PRICE 20 CENTS 


War-Mechanized America Salutes You 


Your constructive thinking, and stand- 
ardization programs, over a quarter of 

| a century have contributed immeas- 
urably to the economical and efficient 
production of oil, the life blood of 
America’s superior mechanized war 
machines. 
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The HOWCO JEEP Will Tell! 


PROBLEMS: Where does the casing leak? What 
part of a formation is excessive gas coming from? 
How high did the cement reach behind the casing? 


ANSWERS: Changes in thermal values in a well 
mean something —and a Howco continuous tem- 
perature curve shows all the changes...Tempera- 
ture is only one of the “vital statistics’ provided 
by the JEEP and the JEEP is only one of the Howco 
Fact-Finding Services that switch on the light of & 
knowledge in drilling and producing operations. 
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Te the final Victory, Natural Gasoline will be as important as it 
has been in helping build the American Way of Life through the growth 
of gasoline powered transportation with the dawn of peace 
STA-VOL-ENE the “Natural” known throughout the World will contribute 


much to the many new developments that are forecast for tomorrow. 
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Crude-Oil Production 
By States—Page 314 


yo the entire country the steady decline in crude- 
oil stocks which started in late May was ended 
in September with sizable increases materializing 
in several areas in late October. This was accom- 
plished with domestic crude-oil production at record 
levels and with the output of several Western Hem- 
isphere areas greater than at any time this year. 
Statisticians, however, are pointing out that the 
recent crude-oil stock data do not indicate that the 
problem of balancing supplies and demands has 
been solved. 


7= low point in crude-oil stocks in recent months 
was reached on September 18, when the inven- 
tories, according to Bureau of Mines weekly reports, 
totaled 233,295,000 bbl., exclusive of the heavy crudes 
in California. On October 30 the inventory had in- 
creased to 237,219,000 bbl. a gain of 3,924,000 or 
93,400 bbl. daily. The gain in refinable crudes in 
California for the 6 weeks was 730,000 bbl., a small 
increase in view of the estimated demands for Cali- 
fornia crude oil next year and the available pro- 
duction from existing fields. Eliminating the Cali- 
fornia stocks from consideration, the national in- 
crease in crude-oil inventories from September 18 
to October 30 was 3,221,000 bbl. 


FOr this period crude-oil stocks in Texas expanded 
from 101,505,000 bbl. to 106,183,000 bbl., a gain of 
4,678,000 bbl. The significant fact in this breakdown 
is that the Texas gains more than offset the na- 
tional increase east of California which meant that 
outside Texas stocks of crude oil decreased 1,457,000 
bbl. A study of these stock reports shows clearly 
why the crude-oil-inventory situation in several im- 
portant refining centers is) becoming increasingly 
critical. For the 6 weeks the stocks of Pennsylvania 
Grade area and those of Lima, Ohio, and Michigan 
decreased 508,000 bbl., a loss of 9 per cent. Supplies 
in that section are generally below refinery require- 
ments. There were small gains in Illinois-Indiana, 
New Mexico and Arkansas. In the important refining 
area of Kansas and Oklahoma, crude-oil stocks con- 
tinue to to decline, the loss for the 6 weeks being 
1,564,000 bbl., or 3.5 per cent of the total suvply 
available. Rocky Mountain stocks also declined as 
did Louisiana and Mississippi. These data reflect 
conditions which the industry in cooveration with 
the war agencies are trying to remedy. Anv sur- 
pluses in Texas could readily be absorbed if the 
transportation is made available to shiv the crude 
oil to refining centers where supplies are deficient. 
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OIL STOCKS IN THE UNITED STATES im, 


JOURNAL 


CRUDE-OIL STOCKS 237,219,000 bbl. as of Oct. 30— 
up 1,221,000 bbl. One year ago 239,266,000 bbl. 


GASOLINE STOCKS 69,297,000 bbl. as of Oct. 30— 
up 501,000 bbl. One year ago 76,612,000 bbl. 


RESIDUAL FUEL-OIL STOCKS 63,838,000 bbl. as of 
Oct. 30—down 909,000. One year ago 79,149,000. 


GAS OIL AND DISTILLATES 44,591,000 as of Oct. 
30—up 1,282,000 bbl. One year ago 48,933,000 bbl. 


CRUDE-OIL PRODUCTION 4,379,125 bbl. daily aver- 
age—down 17,175 bbl. One year ago 3,851,470 bbl. 


REFINERY RUNS 4,176,000 bbl. daily week ended Oct. 
30—up 16,000 bbl. One year ago 3,746,000. 
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PIWC Confident Industry Can Supply 
Essential Military and Civilian Demands 


by H. Stanley Norman 


HICAGO, Ill—Ability of the pe- 

troleum industry to supply essen- 
tial military and civilian demands 
without reducing stocks below criti- 
cal levels through the fall of 1944 was 
declared here this week before the 
Petroleum Industry War Council to 
depend on three contingencies: 

1. Increased takings of foreign oil; 
(2) holding domestic consumption to 
minimum domestic needs, and (3) 
drawing on domestic fields at the 
maximum rates to avoid actual dam- 
age. 

These contingencies were placed be- 
fore the PIWC’s regular November 
meeting which was held here this 
month in order that members could 
also attend sessions of the American 
- Petroleum Institute’s twenty-fourth 
annual convention. The report was 
made by the PIWC economics com- 
mittee which devoted particular at- 
tention to the industry’s working 
stock requirements for crude oil and 
the principal products. Most details 
were deleted from the report issued 
for general distribution. 

A long discussion developed at the 
November 8 session concerning the 
next move to be made in the drive 
for higher ceilings on crude oil. One 
substantial element in the PIWC 
membership is convinced that the 
fight should be conducted through 
Congress and supporters of this thesis 
were actively seeking support for 
the bill introduced by Senator Thom- 
as. Another equally substantial seg- 
ment of the council opposed the plan 
of seeking congressional aid, con- 
tending that ingratiation of the in- 
dustry would prove to be political 
dynamite and that the reactions might 
be considerably more serious than 
the malady for which a cure is sought. 


Approved PAW TEL Prohibition 


The council approved a recommen- 
dation for transmittal to the Petro- 
leum Administration for War- which 
would prohibit use of tetraethyl lead 
in competitive-grade gasoline. The re-_ 


committee reported, have declined 
from a prewar total of 570,000,000 
bbl., to a current inventory of 480,- 
000,000 bbl. The most recent long- 
term program of the PAW, the re- 
port went on, necessitates further sub- 
stantial withdrawals. “It must be kept 
in mind,” said the committee “that 
total stocks of products may be well 
in excess of estimated minimum re- 
quirements and yet maldistribution 
as between areas or between differ- 
ent products could result in very se- 
rious shortages. For example, while 
aggregate working-stock requirements 
probably do not exceed 400,000,000 
bbl., there are already serious short- 
ages of gasoline in PAW Districts 1 
and 2, and a considerable surplus of 
heavy fuel in certain areas. Even 
allowing for a somewhat better dis- 
tribution of available stocks as the 
transportation situation improves, it 
is evident that the projected stock 
figure of 452,700,000 bbl. on March 
31 indicates that we are approaching 
a point where we can no longer count 
on withdrawals from stocks to make 
up for the shortage in crude avail- 
ability as against projected require- 
ments.” 

The committee criticized the de- 
cision of Fred M. Vinson rejecting a 


PIWC Adopts Resolution 
Asking for Legislation 
To Increase Price 


HICAGO.—A strong resolution 

was adopted here November 
9 at the final session of the Pe- 
troleum Industry War Council's 
regular monthly meeting calling 
on Congress to enact legislation 
providing for an increase in 
crude-oil and petroleum-product 
prices. Simultaneously, the PFWC. 
adopted another resolution urg- 
ing Petroleum Administrator 


striction, Barney Majewski, vice pres-~, Ickes to renew his efforts to ob- 


ident of Deep Rock Oil Corp., who 
sponsored the resolution, contended, 
would conserve aviation - gasoline 
components and would aid refiners 
in meeting requirements for essential 
civilian driving. 

Stocks of crude oil and refined 
products in storage, the economics 


tain a general increase in the 
price structure, which in more- 
direct phraseology calls on. the 
administrator to appeal the: Vin- 
son decision to Economic Stabi- 
lizer James F. Byrnes or the 
White House. 


crude-oil price advance. “This com- 
mittee, “said Dr. R. E. Wilson, chair- 
man, “desires to emphasize one point 
which, while frequently mentioned, 
still seems to be largely overlooked 
both by the governmental authorities 
passing on these matters, and by the 
general public. The point referred to 
is that neither the present cost of 
production nor the apparent profits 
of certain producing companies are 
really pertinent to the question of 
a proper price for crude because they 
reflect, almost entirely, costs of dis- 
covery and costs of development dur- 
ing the more or less distant past when 
most of our existing fields were dis- 
covered. 

Reports were submitted during the 
2-day council session by division di- 
1ectors of PAW. Some concern was 
expressed over the inability of a few 
of the emergency pipe lines to obtain 
crude and products for maximum 
utilization of facilities. This problem, 
it was pointed out, may become acute 
on the Gulf Coast where gasoline in- 
ventories currently are in close bal- 
ance with shipments which do not 
include deliveries required for some 
of the pipe-line facilities just now 
becoming available for service. In 
this connection, it was pointed out 
that tankers are arriving in increasing 
numbers on the Gulf Coast and that 
little advance preparation for sup- 
plying cargoes is possible under mil- 
itary secrecy required for protecting 
ships. Arrival of unexpected tankers, 
it was explained, causes maladjust- 
ment of other delivery schedules even 
among the largest refiners who are 
currently working with a minimum 
of stocks. 


Fuel Qil Stocks. Improved 


The council’s -economics commit- 
tee reportéd*0i the broad aspects for 
supplies over the next several months. 
Residual fuel-oil stocks on the East 
Coast’ and Gut’ Coast’ continue to be 
comfortable and inventories will per- 
mit a substantial amount. of recon- 
version to oil, if a coal shortage 
should necessitate such action. Part 
of the Pacific Coast demand for heavy 
fuel oil is being supplied from other 
sources, offsetting a prospective short- 


age, the--PIWC -committee reported - 


The outlook for furnace oil, the re- 
port continued, is somewhat imvroved, 
(Continued on page 119) 
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PRICES— Administrator Ickes and members of PAW staff 
unleash criticism of Judge Vinson’s decision rejecting 
crude-oil price increase. . . . Alternates proposed by Vin- 
son, PAW Ickes declares, leave problem strictly un- 
answered. ... PAW’s agreement to seek other means of 
doing what a price increase would have accomplished 
considered mostly a gesture. . . . Missing is all tangible 
hope of finding a suitable substitute. . . . ¢Smackover 
producers organize for purpose of petitioning OPA for 
specific relief... . Action stems from Vinson’s invitation 
to producers who can show actual operating losses to 
appeal for local relief. ... 


REFINING—Nation’s largest butadiene plant, Neches Bu- 
tane Products Co.’s installation on the Gulf Coast, is 
nearing completion. . . . Several of the units already are 
on stream. ... {Relatively simple, continuous process for 
recovery of isopentane announced, offered free to refiners 
producing war products... . {Pressure on refiners reduced 
slightly by new maximum limitations on octane ratings 
of premium and regular motor fuel... . 


EQUIPMENT—Sufficient materials will be available to 
permit increased prices to perform history function of ex- 
panding drilling activity, PAW’s Knowlton tells Senate 
committee. . . . Scarcity of mechanical drilling engines 
made less acute by cooperative exchanges within the indus- 
try. ... WPB completely rewrites basic construction or- 
der, L-41, simplifying it, putting it in more understand- 
able language and clarifying compliance... . 


DRILLING—Next major shift in wartime petroleum oper- 
ations expected to be liberalization of restrictions on de- 


THIS WEER 


velopment drilling. ... A few Washington agencies already 
concede this modification is imperative, new converts are 
being won regularly. . . . Industry encouraged by the 
changes appearing in basic administrative thinking, but 
discouraged by the length of time required to drive home 
the truth that oil men knew at the outset would stifle drill- 
ing and the productivity index would fall precipitiously. ... 
{PAW’s Knowlton tells equipment suppliers at Chicago 
that a 1944 program of 24,000 wells, 5,000 of them ex- 
ploratory, necessary... . 


NATURAL GAS-GASOLINE—Texas governor threaten- 
ing to call special session to enact prohibitive severance 
tax, to kill Tennessee Gas & Transmission Co. project 
from Corpus Christi, Tex., to West Virginia. . . . Uncer- 
tain what legislature would do, hence the feeler put out 
this week. . . . If passage of tax bill is doubtful, the idea 
of a session may be dropped. ... {James E. Pew, PAW 
director of natural gas and natural gasoline, discloses new 
cycling plant under consideration in Welden, Colo., area. 


TRANSPORTATION— Products moving north through 
20-in., will be transshipped from Norris City by rail, pend- 
ing completion of eastern segment to Atlantic Coast... . 
Work progressing an all remaining PAW projects which 
are scheduled for completion by or before next May... . 
{Defense Supplies Corp., still considering payment of in- 
ordinate rail freight costs, covering overland shipment of 
West Texas crude oil to District 2 refineries. .. . 


ADMINISTRATION—Operators highly interested in 
unitization hearing November 17 in Denver. . . . Some 
consider that national petroleum policy, if one is adopted, 
may follow lines of U.S.G.S. suggestions on public. leases. 


Making the first weld on Cities Service Transportation & Chemical Co.'s natural-gas pipe line west of the pumping station at Black- 


well, Okla. This is symbolic of the extensive gas-line 





construction projects now under way or scheduled to start in the near future 


State Regulatory Bodies 
Pessimistic About Usefulness 


by Henry D. Ralph 


ASHINGTON, D. C.—Discourage- 

ment and frustration were ex- 
pressed by officials of the State Petro- 
leum Regulatory Bodies, holding a 
quarterly advisory meeting here with 
Deputy Petroleum Administrator 
Ralph K. Davies last week, and sev- 
eral of the members pointedly asked 
Mr. Davies what useful purpose could 
be served by maintaining the organi- 
zation and coming to Washington 
every 3 months. 

The state officials were particu- 
larly discouraged over the Vinson 
decision denying an increase in the 
price of crude oil, and those from 
public-lands states were bitter over 
what they said was the policy of the 
Department of the Interior to dis- 
courage exploration on the public 
domain by every means possible. 

Mr. Davies asked the officials to 
continue to cooperate and to meet 
with him regularly, saying that such 
an exchange of views was very help- 
ful to PAW and to the oil industry. 
He asked them particularly to meet 
the challenge of the Vinson decision 
by attempting to discover some 
means of providing stimulants to new 
exploration and production and for 
retention of stripper wells. 

Under the chairmanship of Col. 
E. O. Thompson of the Texas Rail- 
road Commission, the roll of states 
was called in a discussion of possible 
production incentives. None was of- 
fered. It was agreed that the discov- 
ery allowable bonus now being used 
in Texas and Oklahoma, while of 
doubtful legality, probably has been 
of some assistance in extending the 
areas of proved fields and in obtain- 
ing the drilling of some doubtful lo- 


cations which might not have been 
drilled otherwise, but that this 
scheme does not repay the cost of 
drilling and probably will not in- 
crease new production by an appre- 
ciable amount. 

The oil leasing policy of the Gen- 
eral Land Office was severely criti- 
cized by officials of public-lands 
states, who said it was contrary to 
the directive of the Vinson decision. 
They spoke of “outrageous royalty 
scales,” “shocking procedures” in 
cancelling leases on  pretexts, a 
“tough” attitude toward unit agree- 
ments, and a “fear that a man who 
spends a dollar in exploration might 
make a profit.” 

It was recalled that a year ago this 
group adopted a resolution asking the 
Interior Department to revise its pol- 
icy in order to stimulate oil explora- 
tion on the public domain, but that 
no answer had ever been received, 
and the question was raised what 
good it does for the state officials 
to express their views. The officials 
were not pacified when Don R. 
Knowlton, PAW director of produc- 
tion, informed them that the Petro- 
leum Industry War Council had 
adopted a similar resolution a month 
ago and would be given a comprehen- 
sive answer at its meeting in Chi- 
cago. The group demanded to know 
why PIWC could get a quick answer 
when state officials were ignored, 
and they suggested asking Petroleum 
Administrator Harold L. Ickes to is- 
sue a directive to Secretary of the 
Interior Harold L. Ickes requiring 
adoption of a public-land policy which 
will permit greater exploration and 
production on the public domain. 


Truman Committee Suggests Britain 
Transfer Foreign Oil Reserves to U.S. 


ren, D. C. — A sugges- 
tion that the British turn over 
foreign oil reserves to the United 
States as part of repayment for lend- 
lease was made last week by the 
Truman committee of the Senate. 
The report is particularly signifi- 
-cant in view of the fact that two 
members of the Truman committee 
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were among the five senators who 
recently returned from a round-the- 
world inspection of United States 
military operations, all of whom have 
been severely critical of the extent 
to which this country has been sup- 
plying the oil needs of the United 
Nations and of its failure to develop 
foreign sources of oil for war needs. 


The report outlined problems y 
conversion from war production and 
included a section on the internation- 
al situation after the war. It recom- 
mended the adoption of a definite 
foreign economic policy by this coun- 
try and efforts to obtain reverse lend- 
lease and to require recipients of 
lend-lease to utilize their own re- 
sources before requesting aid from 
us. The committee then said: 

“For example, if England cannot 
pay us dollars for petroleum needed 
by her and cannot, by reason of a 
shipping shortage, or other situation, 
procure the petroleum she needs from 
the petroleum resources she controls 
in Asia, South America, and the 
Dutch East Indies, consideration 
should be given as to whether she 
should not pay for the petroleum ob- 
tained from us by transferring to us 
her ownership of an equivalent value 
of foreign petroleum reserves or of 
the English held securities of the 
corporations having title to such re- 
serves.” 


New Developments Hasten 
Completion of Army’s 
Canol Project 


SAN FRANCISCO, Calif.—Comple- 
tion of the U. S. Army’s vital oil proj- 
ects in the Alaskan area will be 
hastened by several weeks and per- 
haps months through development of 
fuels and lubricants designed to work 
in temperatures as low as 70° below 
zero, it has been disclosed. 

These products are expected also 
to prove of value in the postwar de- 
velopment of subarctic regions where 
conditions heretofore have caused an 
almost complete mechanical shut- 
down during the winter months. 

Standard Oil Co. of California re- 
vealed these new accomplishments in 
connection with the company’s work 
as consultants and operators of pipe 
lines and a refinery of the Army’s 
Canol project. 

As described by the research and 
development department of the com- 
pany, products now available include 
a material which, when added to mo- 
tor fuel, prevents ice-clogging of the 
fuel lines at extreme subzer? temper- 
atures, and a starting fluid by which 
motors will start instantaneously at 
50° below zero. 

This starting fluid, applied by a 
spray gun similar to an insect spray 
gun, hereafter will avert the neces- 
sity for heating engines by blow 
torches. 

The Canol project is a large-scale 
undertaking by the Army and in- 
volves a crude-oil pipe line from pro- 
ducing fields at Norman Wells on the 
Mackenzie River to Whitehorse in 
Yukon Territory, and construction of 
a refinery at Whitehorse. There is 
also a network of pipe lines for avia- 
tion and motor gasolines from Skag- 
way and Whitehorse. 
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Senator Views New Agencies as 


Competitors to Private Industry 


= Ill—E. H. Moore, Re- 
publican senator from Oklahoma 
and an active oil man until his entry 
into politics, in a statement released to 
the press at the meeting of the Ameri- 
can Petroleum Institute, charged the 
Government with attempting to cover 
its bungling of the oil situation by go- 
ing directly into the oil business with 
the people’s money through the new- 
ly created Petroleum Reserves Corp. 
He called PRC “the newest instru- 
mentality for embarking the Govern- 
ment in the oil industry in every 
corner of the globe.” Senator Moore 
said that in addition to being in com- 
petition with American private cap- 
ital and in competition with the Gov- 
ernment and citizens of countries in 
which it will operate, it will be the 
dumping ground for all shameful 
government projects and be the 
means of concealing from the public 
these gigantic blunders. “It will be 
the initiation of a new economic for- 
eign policy which can have greater 


adverse future effects than any ac- 
tion taken in the past,” he said. 

The senator was very critical of 
the $200,000,000 Fort Norman project 
and said it was one of those which 
would be covered up by PRC. 

“This corporation (PRC) can go 
into business within the United States, 
it can take over oil fields in the 
United States, build or buy pipe lines 
and refineries, and engage in the 
whole operation in competition with 
the American oil industry. Nothing 
has been shown to the people or their 
representatives that future national 
security requires any activity by such 
a corporation,” the senator declared. 

Senator Moore was also critical of 
the A.P.I., declaring that “it now 
possesses none of its former virility 
nor independence of spirit, and has 
shown an _ unwillingness to fight 
against an unjust attack by a dis- 
honest Government. It has followed 
the road of the appeasers,” the Sena- 
tor concluded. 


24,000-Well Program Needed in 1944, 
Knowlton Tells Equipment Suppliers 


HICAGO.—An expanded oil-well 

drilling program of 24,000 wells— 
5,000 exploratory and 19,000 devel- 
opment wells—will be necessary in 
1944, Donald R. Knowlton, director 
of production for the Petroleum Ad- 
ministration for War, told the Petro- 
leum Equipment Suppliers Association 
meeting here November 9. 

The 25 per cent increase over the 
19,000 wells that probably will be 
completed this year is planned to 
provide all of the increase in oil pro- 
duction that is possible from present 
domestic oil fields and from the new 
fields that are expected to be found 
on the basis of past experience, Mr. 
Knowlton said. This compares with 
a drilling rate in prewar years of 
around 30,000 wells a year. 

The 1944 program will meet, in 
so far as it is possible from oil fields 
in this country under present eco- 
nomic conditions, the rapidly increas- 
ing demand for petroleum for mount- 
ing war needs. The demand for do- 
mestic crude oil already has increased 
from an average of 3,795,000 bbl. a 
day in 1942 to 4,114,000 bbl. daily in 
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1943. The present program, which rep- 
resents the best information availa- 
ble of both supply and demand, an- 
ticipates a demand for 4,334,000 bbl. 
a day in 1944. 

These figures include the demand 
for domestic oil only and count on 
the maximum practicable use of avail- 
able foreign oil to supplement our 
own production. To meet this demand 
the present production rate, already 
at an all-time peak, must be increased 
still further, and this increased rate 
must be maintained throughout 1944. 
To accomplish this, in the face of the 
decline in productive capacity of ex- 
isting wells, which is hastened by 
such a high production rate, the num- 
ber of wells drilled next year must 
be increased to at least 24,000. 

This drilling program, as estimated 
by the Petroleum Administration, in- 
cludes 19,000 development wells to 
be drilled in known oil, gas, and 
condensate fields, and 5,000 explora- 
tory wells. Exploratory drilling in 
1943, which is expected to total only 
about 3,400 wells is far short of the 
4,500 such wells which the Petroleum 


Administration believed to be neces- 
sary this year. To prevent an even 
more serious reduction in the re- 
serves and productive capacity of the 
nation, it is imperative that explo- 
ration drilling be stepped up to at 
least 5,000 wells next year, Mr. 
Knowlton said. 

The Petroleum Administration fully 
expects that manpower, materials and 
facilities can and will be made avail- 
able to enable the industry to drill 
at least 24,000 wells during 1944. 
Production operators must plan their 
activities as far in advance as possi- 
ble so that their purchases of equip- 
ment and their drilling operations 
can be scheduled in an orderly, ef- 
ficient manner. 


Smackover Operators 
Petition for Price Rise 


EL DORADO, Ark.—Charging that 
the present price is “low and discrimi- 
natory in comparison with ceiling 
prices for competitive Arkansas 
crudes,” Smackover operators have 
prepared a petition to be presented 
to the Office of Price Administration 
for an adjustment in the price of 
Smackover crude. 

The petition, which will be pre- 
sented at an early date in Washing- 
ton, will request that the price be in- 
creased from 83 cents to $1.20 per 
barrel. 

In connection with the movement 
for a price adjustment, Smackover 
operators this week organized the 
South Arkansas Stripper Well Asso- 
ciation with J. E. Berry of Smackover, 
recently elected vice president of the 
National Stripper Well Association, 
as president of the regional organi- 
zation. 

President Berry told the meeting 
that the present price on Smackover 
crude represents a 14-cent loss per 
barrel. 


Exploitation Under Contract 
Permissible, Gaxiola Says 


MEXICO CITY, Mexico.—Rumors 
that American oil companies whose 
properties had been taken over by 
the Mexican Government might be 
granted new exploitation concessions 
were denied here by Francisco J. 
Gaxiola, minister of national ‘econ- 
omy, who added, however, that ex- 
ploitation “could be carried- on un- 
der contract.” No amplification of his 
statement was offered, :giving- rise to 
speculation as to whether some kind 
of arrangement with foreign- com- 
panies may not still be possible. 

“Our petroleum is not grantable,” 
said Mr. Gaxiola, commenting on re- 
ports in Mexican newspapers that of- 
ficials of the expropriated United 
States companies had approached the 
State’ Department in Washington, 
D. C., with request that the way be 
opened to operate in Mexico. 
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Lea Committee Told PAW Will Appeal 
- Vinson Rejection of Price Advance 


ASHINGTON, D. C.—Another in 

its series of reports on the cur- 
rent petroleum situation is expected 
to be issued soon by the petroleum 
subcommittee of the House commit- 
tee on interstate and foreign com- 
merce, headed by Rep. Clarence F. 
Lea of California. The committee last 
week held final sessions of a group 
of hearings in order to obtain fur- 
ther details on questions raised at 
earlier sessions. 

Deputy Petroleum Administrator 
Ralph K. Davies and Production Di- 
rector Don R. Knowlton appeared 
briefly to supply additional informa- 
tion on crude prices, foreign oil de- 
velopments, organization of the Pe- 
troleum Administration for War, and 
several other matters. 

Holding to the PAW position that 
the 35-cent per barrel price increase 
is the most workable and economical 
means of insuring the oil needed for 
war, Mr. Davies indicated that PAW 
may appeal the decision rendered 
against the increase by Judge Fred 
Vinson. The next step, he told the 
House committee on interstate and 
foreign commerce, would be an ap- 
peal to “Assistant President” James 
Byrnes. 

Mr. Davies amplified his statement 
made at the most recent committee 
hearings on the production of avia- 
tion gasoline. “As of September 1, we 
are making four times as much 100- 
octane gasoline as was made in Jan- 
uary 1942, when production was 45,- 
000 bbl. a day. Within a few months 
daily capacity will be more than 
eight times that of 1942, and present 
production is in excess of the 1944 
goal,” he said. 

The question of subsidies, in lieu of 
price increase for crude oil, was fur- 
ther discussed with Rep. Oren Har- 
ris, Arkansas, questioning Mr. Davies 
on the potential cost of subsidization. 

“We have considered subsidies for 
some time,” Mr. Davies said, “and we 
have not been able to design a prac- 
tical one. I am not optimistic.” He 
added that he had discussed the prob- 
lem with Judge Vinson, and that 
PAW will review the question at the 
PIWC meeting in Chicago. 

Referring to earlier testimony that 
3,300 to 3,400 wildcat wells are an- 
ticipated this year, instead of the 
4,500 originally planned, Representa- 
tive Harris asked what an additional 
1,200 wildcat wells would cost the 
taxpayers, if paid for in subsidies. 
Estimating the cost per well at $50,- 


000 to $60,000 exclusive of explora- 
tion and geophysical expense, Mr. 
Knowlton said that last year $380,- 
000,000 was spent on wildcat wells 
in exploration and geophysical sur- 
veys. Another $150,000,000 would 
have to be added for that, Mr. 
Knowlton said. 

Mr. Davies, however, said that in 
the opinion of his office, a price in- 
crease is the cheapest way to increase 
oil discoveries, and that any subsidy 
would cost more in the end. A sub- 
sidy, he said, “would be impractical, 
inefficient and in many respects dan- 
gerous.” 

Within limits of materials, all pos- 
sible steps have been taken to de- 
velop proven fields, Mr. Davies said, 
although the policy of conservation 
is protected as well as possible in 
wartime. When no other alternative 
can be found, even that is overlooked. 

Rep. Clarence Brown of Ohio 
brought up the question of a national 
oil policy for foreign exploitation. 

“The American national has not 
been supported abroad to a degree 
matching the support of* British na- 
tionals by their government,” Mr. Da- 
vies said. “We must look to foreign 
sources for future oil, and steps must 


be taken to give American oil men 
the backing the British oil men have 
today, if we are to compete on any- 
thing like equal terms.” 

Referring to the mission now being 
sent to the Middle East by Petroleum 
Reserves Corp., Mr. Davies was ques- 
tioned as to the oil background pos- 
sessed by Abe Fortas, who heads the 
four-man mission. Mr. Fortas was in- 
cluded in the party, Mr. Davies said, 
at the desire of Secretary Harold L. 
Ickes. He is not an oil man. 

The potential reserve of Middle 
East oil, Mr. Davies said, has been re- 
ported at 16 million barrels by Lt. 
Gen. Brehon Somervell, American 
and British interests are about 40 to 
60 in that area, Mr. Davies said, and 
also pointed out that the 16 billion 
barrels was estimated on present 
proven fields, and that there are evi- 
dences that the amount may be much 
greater. 

Plans are being developed with the 
Army to drill several exploratory 
wells in Alaska, Mr. Davies said. 
These will not necessarily be in the 
area of Naval Reserve 4. Canadian 
prospects are also good, Mr. Davies 
said, but he knew of no new oil plans 
in cooperation with Mexico. 


Ickes Says Problem Still Unsolved 


ASHINGTON, D. C.—Further ac- 

tion to obtain an increase in the 
price of crude petroleum may be 
taken by Petroleum Administrator 
Harold L. Ickes, it is indicated in a 
letter he has sent to Judge Fred M. 
Vinson, director of economic stabili- 
zation, in reply to the OES decision 
last week upholding the Office of 
Price Administration in refusing an 
increase in the crude ceiling. 

“While I receive your decision in 
the spirit in which I know that it was 
rendered,” he wrote, “the problem, as 
such, remains unsolved. We cannot, 
therefore, be at rest on the present 
basis and you will hear further 
from me.” 

Implying that Judge Vinson will 
have to bear the responsibility in case 
oil production fails to supply war 
needs, Administrator Ickes said that 
PAW and the industry have already 
explored all possible alternative means 
of stimulating production and that 


they all fail to meet OES requirements. 

A feeling of frustration and anger 
at Judge Vinson’s decision was re- 
flected through the personnel of PAW 
and the entire oil industry. Never- 
theless, PAW asked the industry to 
attempt to discover some scheme or 
device within the framework of the 
Vinson decision, even though this ap- 
peared to be a hopeless task. 

The matter was discussed by Dep- 


uty Administrator Ralph K. Davies 


before the Lea petroleum subcommit- 
tee of the House and before the quar- 
terly meeting of the state petroleum 
regulatory bodies, and was pessimis- 
tic on both occasions. 

He indicated that a subsidy or bo- 
nus for exploratory drilling might 
cost the Government more than the 
$500,000,000 which a price increase of 
35 cents per barrel would cost con- 
sumers. He said PAW might appeal 
to the President, but first would ex- 
haust all alternate possibilities. 
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B. E. Sibley, Continental Oil Co., and general chairman, fuels and lubricants activity meeting, Society of Automotive Engineers, at 

Tulsa; Carl A. Tangner, chairman Mid-Continent section, S.A.E.; R. J. S. Pigott, Gulf Oil Corp.; Enos W. Cave, Continental Oil Co., and 

vice chairman for aviation activities, Mid-Continent section, S.A.E.; Maj. James A. Richardson, III, Ordnance Department U. S. Army, 
and W. M. Holaday. Socony-Vacuum Oil Co. and Petroleum Administration for War 


Postwar Fuels Can Be What Consumers 


Want, 5.A.E. Engineers Declare 


gener motor-fuel supplies must 
be robbed of both quality and 
quantity to maintain the tempo of 
aviation-fuel production, oil and auto- 
motive men were told here Jast week 
at the annual meeting of fuels and 
lubricants section of the Society of 
Automotive Engineers. Trend in non- 
military gasoline quality now is al- 
ways downward, owing to the neces- 
sity of withdrawing from civilian-fuel 
supplies the highest octane material 
for military use. Necessary travel will 
be possible without any appreciable 
damage, although civilian-car per- 
formance may suffer for the dura- 
tion. 

Engaging in a 3-hour session of 
thinking out loud on postwar prob- 
abilities, guided by R. C. Alden, re- 
search director for Phillips Petroleum 
Co., the automotive men aired the 
opinions, facts, and possibilities of 
their mutual problems. Diesel fuels 
came in for a large part of attention. 
The price of diesel fuels will con- 
tinue upward as desirable qualities 
are accented and demanded in increas- 
ing degree, they said. It is possible 
that diesel fuels may become as ex- 
pensive as motor fuel, if quality 
demands in the postwar period inter- 
fere with the production of top-qual- 
ity motor fuels. One possible ad- 
vantage of the diesel cycle and engine 
is the probably lower maintenance 
cost of that engine compared to the 
average gasoline motor. 
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by Arch L. Foster 


One diesel technologist believes 
that the postwar diesel engine will 
have an increasingly larger part in the 
aviation picture. Economy of the 
diesel engine will give it a large ad- 
vantage for freight transport which 
may offset its somewhat lesser flexi- 
bility of operation. In this same con- 
nection it was observed that in the 
postwar era more consideration will 
be given so-called “safety” fuels. The 
name of these fuels should be some- 
thing like high-flash fuels, since that 
is the property which characterizes 
them; no fuel is safe in the stricter 
sense since it must be combustible. 

A new copper-headed diesel piston 
is being used in experimental work 
and is showing great promise, per- 
mitting operation with lower temper- 
atures and with a higher power out- 
put from the same engine, fuel and 
operating conditions. No data have 
been released on this work but it is 
being watched with interest. 

The German aviation diesel engine 
is strong, rugged, simple, and efficient 
it was stated. However, the aviation 
diesel business there could not oper- 
ate except by subsidy, it is under- 
stood. The major reason for the de- 
velopment of solid injection both for 
diesel and Otto cycle engine fuel sys- 
tems by the Germans is traceable to 
a pact made with the French many 
years ago. It was agreed then that 
in order to avoid heavy competition 
for carburetors and injectors, the 


Germans were to pursue work on 
solid injection systems and leave car- 
buretor development ‘alone. This ex- 
plains in part the use of a solid in- 
jection fuel system of the 1,150-hp. 
Daimler-Benz aviation engine which 
was displayed and discussed during 
the meeting. It operates on gasoline. 


Postwar Flying 


Material reduction in postwar avia- 
tion-fuel requirements as compared to 
wartime demands should result in, 
with large overcapacity for 100-octare 
number fuels, the very best possible 
aviation fuel for private, commercial 
and military air service, S.A.E. en- 
gineers believe. It was estimated that 
between 5 and 20 per cent of the 
postwar transportation business of the 
country will be by air. One engineer 
estimated that an average of 1,000 
commercial transport planes per year 
will be built for airlines, after the 
working stock of planes is accumu- 
lated. One engineer stated that it will 
not be economical to rebuild military 
planes for commercial airline service 
after the war. 

Aviation-fuel demand, other than 
military, was about 5,000 bbl. per 
day before the war, it was stated. 
Now, although the demand and pro- 
duction are not announced, output 
has been multiplied 60 to 100 times 
the prewar figure, it was estimated. 
To produce the postwar 100-octane 

(Continued on Page 119) 
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C.N.G.A. Discusses Processes 


Using Natural-Gas Fractions 


by L. P. Stockman 


OS ANGELES, Calif. — The 

eighteenth annual fall meeting of 
the California Natural Gasoline Asso- 
ciation held here at the Biltmore 
Hotel, November 5, was oriented to 
the related problems of refinery and 
natural-gasoline plant operations. Spe- 
cial attention was devoted to absorp- 
tion factors, utilization of natural-gas 
fractions, the marked trend toward 
cycling operations and future uses of 
products and a discussion of the vari- 
ous oil-refining processes and how 
these processes contribute to the war 
efforts and particularly how they con- 
tribute to processes which utilize nat- 
ural-gas fractions. 

Dr. A. H. Boultbee, chief technol- 
ogist, Wilmington refinery, Shell Oil 
Co., Inc., presented a paper on the 
“Uses of Natural-Gas Fractions in To- 
day’s Refinery Operations,” in which 
he pointed out the various products 
derived from natural-gas fractions 
and how the refinery used such prod- 
ucts. A joint paper by F. D. Parker, 
chief process engineer, and E. G. 
Ragatz, process engineer, Bechtel- 
McCone-Parsons Corp., covered the 
operations of oil refineries using 
crude oil and products heavier than 
those discussed by Dr. Boultbee. 

Pressure-maintenance and cycling 
operations received careful attention 
and Tom Taggart, past president of 
the association and now in charge of 
Standard Oil Co. of California’s nat- 
ural-gas-gasoline operations, pointed 
out that years ago the natural-gaso- 
line section was a component part of 
the refining department but today the 
natural-gasoline department is more 
closely related to the producing de- 
partment as the prime obligation is 
to produce the maximum amount of 
crude oil and natural gasoline. Mr. 
Taggart is especially interested in 
pressure maintenance inasmuch as 
Standard has started pressure-mainte- 
nance operations in the West Coyote 
field in Los Angeles Basin and at 
Kettleman Hills in the San Joaquin 
Valley. 

This type of work requires a con- 
siderable number of compressors with 
high horsepower factors. It was the 
general consensus that considerable 
more attention will be given to pres- 
sure maintenance in California in the 
immediate future. Cycling operations 
are rather new to California but the 
strides that have been made since in- 
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stallation of the first unit in Texas 
in 1937 have rendered the task some- 
what easier as California will have 
the benefit of the evolution that has 
taken place during the past decade. 
Cycling units have gone through 
about the same evolution that has 
occurred in the natural-gasoline in- 
dustry as the big change in the nat- 
ural-gasoline industry took place after 
1920. Prior to that time natural gaso- 
line was produced by compression 
and it varied in both quantity and 
quality. 

Randall Maass, refinery engineer of 
General Petroleum Corp., discussed 
“The Absorption Factor in Controlling 
the Absorption Process,” and pointed 
out that the California Natural Gaso- 
line Association was the medium 
through which the absorption factor 
was introduced to the oil industry in 
February 1930, when Alois Kremser 
of Standard Oil Co. of California, 
presented the theoretical basis for 
this concept. The value of the ab- 
sorption factor was immediately rec- 
ognized and others subsequently 
adopted the concept and have de- 
veloped its uses. This paper reviewed 
the origin of the absorption factor 
along the lines originally used by 
Mr. Kremser and the author points 
out that absorption depends upon five 
variables: (1) The quality of oil; 
(2) the oil-to-gas ratio; (3) the ab- 
sorber pressure; (4) the absorber tem- 
perature and (5) the constituent un- 
der consideration. In actual oper- 
ation most of the variables are kept 
constant or very nearly so. 


One Variable Eliminated 


At present one variable is elimi- 
nated by the concerted action to ex- 
tract the key component, isobutane. 
It was subsequently pointed out that 
to do this it was necessary for oper- 
ators to increase plant capacity and 
increase operating efficiency. The re- 
sult of these changes has stepped up 
the recovery of isobutane to 80 per 
cent all of which is going into the war 
effort. The author pointed out that 
in the operation of the absorbers the 
pressure is always controlled to with- 
in close limits, thereby eliminating 
pressure as a variable and if the oil- 
stripping equipment is adequate, the 
quality of the lean oil is also quite 
constant. 


Dr. Boultbee pointed out that nat- 
ural-gasoline components are playing 
a major part in the war effort and 
may become an important raw mate- 
rial in the postwar synthetic organic 
chemical industry. Demand for in- 
creased product quality together with 
increased demand for and greater di- 
versification of products derived from 
petroleum has, during the past decade, 
resulted in a more detailed considera- 
tion of the properties and potentiali- 
ties of the individual compounds 
present in these wide boiling range 
fractions. 


The present trend is to separate 
natural gasoline into those com- 
ponents most useful for aviation gaso- 
line to get volatility and octane num- 
ber and to use the rejected com- 
ponents as feed to chemical processes 
for conversion to more useful com- 
ponents of aviation gasoline or other 
refined products. Considerable prog- 
ress has been made since Shell manu- 
factured the first commercial isooc- 
tane in 1935 using cold sulfuric acid 
in which the isobutylene was ab- 
sorbed. In 1936, the contacting was 
carried out at moderate temperature 
and in 1938 the alkylation process was 
developed wherein butylene and iso- 
butane were contacted with sulfuric 
acid and the process could make use 
of all the iso and normal butylene 
thereby increasing the yield of oc- 
tanes obtainable from a given quan- 
tity of butane-butylene. 


L. F. Scheel, production foreman, 


Union Oil Co., presented a paper on. 


“Maintenance Program for Compres- 
sor Plant Operators” which embodied 
his own views as well as those de- 
veloped by a California Natural Gaso- 
line Association sponsored committee 
known as the compressor operators 
exchange program designed to facili- 
tate the exchange of operating ideas. 

Natural-gasoline plants have found 
a constant supply of dry clean natural 
gas quite desirable with the propane 
and heavier fractions limited to 13 
per cent and refineries should there- 
fore find the same conditions ad- 
vantageous. For four-cycle and two- 
cycle injection engines the average 
fuel consumption should approximate 
10.5 cu. ft. of gas per brake horse- 
power of 1,130 B.t.u. per cu. ft. of 
gas at 100 per cent load factor; 11.8 
cu. ft. at 80 per cent and 14 cu. ft. 
at 60 per cent load. 

The author recommended use of 
best available lubricating oil as the 
mechanical maintenance of a com- 
pressor is strongly influenced by the 
quality of the lubricant used. The 
author claimed one of the most suc- 
cessful improvements on vertical en- 
gines in late years has been the oil- 
cooled piston as this has greatly re- 
duced the sticking of rings especially 
on two-cycle engines. A closed jacket 
water system is also recommended 
and in this closed system an inhibitor, 
such as sodium dichromate, should be 
used to prevent corrosion of the iron. 
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Achievement's Duties 


ce of the greatest commentators on American 
life noted many years ago how often “today’s 
achievement is only tomorrow’s confusion.” 

This observation and the warning appear par- 
ticularly timely this week as operators once more 
assemble under the auspices of the American 
Petroleum Institute. No industry serving the Allied 
cause has more war achievements to point to than 
these operators representing every branch and 
every section of the petroleum industry. 

Had anyone attending the annual A.P.I. meeting 
at San Francisco been shown a copy of this year’s 
program he would have called the subject matter 
fantastic and yet that was only 2 years ago. 

Attendants at this year’s meeting are being told 
of two big-inch lines which shortly will be shipping 
as much crude oil and products as 10 lines were 
transporting in November 1941. The refinery divi- 
sion subjects center in developments concerned 
with the use of catalysis in processing operations, 
an art which had been introduced in only a few 
plants previous to Pearl Harbor. With associated 
operations it now represents new investments in 
plant facilities in excess of a billion dollars, furnish- 
ing the United Nations war products in quantities 
inconceivable at the start of the war. 

These are the most discussed war products but 
there are many others. The new lubricants are as 
important as the fuels in giving Allied airplanes 
and other war machinery superiority over the 
enemy. Tankers of large capacity are now coming 
off the ways at the rate of nearly one a day. 

These are today’s achievements and they are 
basic in winning a war. Everything being done will 
be expanded as long as the emergency lasts. 

But what of tomorrow? The oil industry’s 
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greater accomplishments mean greater responsi- 
bilities in the future. It is ostrich-like to assume 
that the peace adjustments to the war’s changes 
will come automatically and satisfactorily. 

You can’t reduce the cost of moving large quan- 
tities of petroleum by land over long distances 
50 or more per cent as has been done with the big- 
inch lines and at the same time greatly increase 
tanker capacity without creating long-range trans- 
portation problems. New manufacturing methods 
designed for war can’t be absorbed overnight in 
normal operations when peace comes. 

The possibilities of confusion are emphasized 
when it is realized that the Government has shown 
its appreciation of these accomplishments with 
short-sighted policies so that the petroleum indus- 
try will come out of this war in a weak position 
as regards the available production of crude oil. 

There is the further fact that the emergency 
has greatly increased the international aspects of 
petroleum. Supplies outside this country are to be 
of more importance in world oil trade than they 
have been in the past. With every country wanting 
it in increasing quantities petroleum will become a 
key product in working out the international agree- 
ments to which this country is virtually committed. 

The impetus that the war is giving to many 
phases of petroleum operations can be utilized in 
strengthening its already dominant position in the 
economy of this and other nations with adequate 
rewards to operators. But this can only be accom- 
plished through planning which takes into consid- 
eration the dangers as well as the opportunities 
which have been created through accelerated prog- 
ress. It is not too early to implement petroleum’s 
postwar program on a broad front. 





Rubber-Production Plants 76 Per 
Cent Completed, Dewey Reports 


ASHINGTON, D. C.—Plants for 

76 per cent of the nation’s con- 
templated rubber production by syn- 
thetic methods are complete, Rubber 
Director Bradley Dewey told mem- 
bers of the Senate subcommittee on 
agriculture and forestry in a general 
report on the rubber program. Pro- 
duction of synthetic will meet re- 
quirements when present plans are 
completed, although stocks are 25,000 
tons short now. 


Plant construction, the testimony 
brought out, is roughly on schedule. 
Eighty per cent of the production of 
buna-S is complete, 28 per cent of 
butyl, and 100 per cent of neoprene, 
or 76 per cent of final synthetic-rub- 
ber capacity. Plants to produce buta- 
diene from alcohol are 87 per cent 
complete, and plants to produce it 
from petroleum 39 per cent complete. 

There is a good balance of buta- 
diene, styrene and copolymer pro- 
duction in northeastern area plants 
and also in the Southwest. On the 
Pacific Coast, Mr. Dewey said, plants 
are long on styrene, short on buta- 
diene. Most of the production is from 
alcohol, and alcohol plants are run- 
ning well over rated capacity to do it, 
the level for the last 3 months run- 
ning 130 per cent over the rated pro- 
duction level. 

Unless copolymer plants in the East 
run equally over their rated levels, 
butadiene from the Northeast will 
have to be shipped to the Southwest. 

At the opening of the hearings, 
Sen. Guy M. Gillette of Iowa re- 
ferred to previous hearings at which 
Walter G. Whitman, chief of the Al- 
cohol Division, WPB, had testified 
that the supply of alcohol was ade- 
quate. Following that testimony, Mr. 
Whitman wrote to the industry ad- 
visory committee for industrial al- 
cohol production, indicating that the 
alcohol situation is tight. 

Senator Gillette, after some discus- 
sion, recommended that committee 
counsel study the possibilities of sub- 
penaing minutes from the advisory 
committee’s meetings, on the basis 
that the previous testimony may have 
led the Senate. committee to an er- 
roneous conclusion on the general sit- 
uation in alcohol. 

Questioned as to the relative costs 
of making rubber from petroleum and 
alcohol, Mr. Dewey replied that he 
could not say which is cheaper. On 
the record, alcohol has been quicker. 
However, a number of factors has 
affected: speed of production. For in- 
stance, 3 large plants with 11 identi- 
cal units were built; and it is obvi- 
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ous easier to equip 11 identical units 
than an equal number of nonstandard 
plants. 

Reporting on production, Mr. Dewey 
said that buna-S is in good shape, 
but butyl has been a disappointment. 
It doesn’t work too well except un- 
der some circumstances. Butyl, how- 
ever, has some valuable qualities. It 
behaves well under very cold tem- 
peratures, and a butyl tube is ideal 
for use on the Alcan Highway. The 
uses for it, however, are being de- 
creased, and it is not considered in- 
dispensable. 

The neoprene program is well or- 
ganized, construction has been fin- 
ished on time, and production is on 
schedule. Buna-N, used entirely by 
the military, is on schedule, and two 
standard plants are now being con- 
verted to make buna-N if additional 
requirements are made. 

Speaking of supplies and essential 
requirements, Mr. Dewey reported 
that present rubber requirements are 
more than 500,000 long tons, this be- 
ing somewhat less than the original 
estimate of 600,000 long tons. The cur- 
rent supply is 300,000. For 1944, re- 
quirements are estimated at 1,000,000, 
with a supply of 900,000. 

Up to now, stocks have been en- 
tirely of crude rubber, which had to 
be saved for the conversion period 
and for military use, particularly for 
high-speed truck and combat tires, 
which demand crude rubber, or syn- 
thetic with rayon cords. The rayon 
supply is considerably easier, he re- 
ported. 

By the end of next year, it is ex- 
pected that the stockpile of crude 
rubber will fall below 100,000 tons, 
the floor recommended in the Baruch 
report. 

From the end of this year to the 
middle of next year, stocks will hold 
position, then go down. Synthetic- 
rubber stocks, by the end of next 
year, should be at 150,000 tons. 

Crude rubber from South America 
is increasing. In 1942, 11,000 tons 
more were imported than in 1941, and 
an additional 5,000 tons from this 
source is expected by 1944. 


Elk Basin-Billings Pipe-Line 

Project of Yale Co. Approved 
WASHINGTON, D: C.—PAW an- 

nounced that approval had _ been 


granted by itself and WPB for the 
construction of a 82%-mile crude-oil 


pipe line by Yale Pipe Line Co. from 
Elk Basin and Frannie fields on the - 





Wyoming-Montana boundary to Lay- 
rel and Billings, Mont., refineries. 
The line will have a capacity of 15,- 
000 bbl. daily and will cost $830,000; 
it will be financed and operated by 
the Yale company. 

Diameters of the line will be as 
follows: 6-in. diameter from Elk Ba- 
sin to a point 12 miles northeast where 
it will join a 6-in. line 3% miles long 
from the Frannie field; 8-in. diameter 
for the main line 45 miles northward 
to a junction from which one 6-in. 
lateral will extend 10 miles. to Bill- 
ings and from which another 6-in, 
lateral 12 miles long will deliver 
crude oil to Laurel. 

Construction and completion sched- 
ules will not be determined until 
contracts have been negotiated. 


Shell Balks at Oil Agreement 
Patterned After Washington 


MEXICO CITY, Mexico. — T. V. 
Miller, general manager of Shell Oil 
Co., Inc., which held vast properties 
in Mexico, is quoted in La Prensa as 
Saying that an agreement between 
the Mexican and British governments 
similar to the one conciuded with 
Washington would be unsatisfactory 
because the latter was “only a settle- 
ment dictated by political and not 
economic reasons.” 

Mr. Miller, interviewed by La 
Prensa correspondent in London, was 
said to have expressed as his per- 
sonal view that Shell was “prepared 
to accept a contract that will return 
to us the management which belongs 
to our shareholders for a period of 
from 30 to 40 years. 

“At the end of that period,” Mr. 
Miller added, “we shall deliver the 
properties to the Mexican Govern- 
ment on a profit-sharing basis estab- 
lished by common agreement. At the 
same time we shall pledge ourselves 
to bring the oil production in Mexico 
to the highest possible level.” 


OPA Issues Rule on Prices 
For Industrial Machinery 


The Office of Price Administration 
in Washington, D. C., has sent to dis- 
trict offices the following ruling rela- 
tive to prices of industrial machinery 
which affects oil suppliers: 

“Maximum price f.o.b. present loca- 
tion any new machine or part sold 
under PAW Redistribution Program 
2 is sum of (1) maximum f.c.b. place 
of business of sellers present supplier 
for sale to seller of quantity being 
sold; (2) transportation charges seller 
would incur in purchasing same quan- 
tity and transporting to present loca- 
tion, but not including storage, han- 
dling or other charges paid or in- 
curred after machine or part received 
at seller’s plant or warehouse. This 
authorization intended to cover sales 
pending issuance. of amendment to 
maximum price regulation 136.” 
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TEEL company mergers were the talk of the 

twenties and thirties. The Youngstown Sheet 
and Tube Company had its full share in these pro- 
posals and discussions. 


Early in 1923 came the only “merger” in Youngs- 
town's history -- the entire assets of the Brier Hill 
Steel Company and the Steel and Tube Company > 
of America, totaling approximately $85,000,000 
were acquired. It took a $50,000,000 bond issue 
and a stock increase of $65,000,000 to finance 
these deals and provide money to consolidate and 
round out these three great properties into one 
soundly coordinated manufacturing organization. 
Only in a free economy could such a venture 
succeed. 


Through this move Youngstown acquired many 
of the important resources that enable it to serve 
America so well today -- valuable ore, coal, zinc 
and limestone mines, modern manufacturing plants 
with desirable frontage on Lake Michigan, and a 
second well integrated group of plants in the 
Youngstown district. This expansion served also 
as a further spur to the program of keeping produc- 
tion facilities abreast of the times--with a new sheet 
mill at Brier Hill, a new blast furnace and two new 
tube mills at Indiana Harbor. As the 1923 annual 
report stated, greater advancement had been made 
in two years in improved methods and machinery 
than had been effected in the previous ten years. 





So it has gone for over 40 years! Each successive 
step up the path of private enterprise has meant 
growth for this company, increased and improved 
facilities for serving America morg,adequately with 
better products of steel. 

Historical Series - - - No.9 








THE YOUNGSTOWN SHEET AND TUBE COMPANY 
YOUNGSTOWN, OHIO 
Manufacturers of 
CARB@m= ALLOY AND YOLOY STEELS 


Pipe and Tubular Products - Sheets - Plates - Conduit- Bars.- Tin Plate 
Rods - Wire - Nails - Tie Plates and Spikes - Alloy and Yoloy Steels 
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Grease Institute Told of 


War-Machine Requirements 


HICAGO.—The victory theme was 
threaded through the eleventh 
annual meeting of the National Lubri- 
cating Grease Institute held here this 
week by papers on the military re- 
quirements for grease. 

While “Grease for Victory” was 
the dominant topic, members of the 
institute attended to some business 
on the home front by considering re- 
ports on grease-test procedures, by 
studying the new Treasury procure- 
ment grease schedules for 1944, by 
listening to addresses on products, 
and by electing new officers. The 
new president is William H. Oldacre, 
of the D. A. Stuart Oil Co., Chicago. 

Low-temperature operations of mod- 
ern military aircraft was one of the 
principal items of interest on the war 
front. Figures cited in a paper by 
Capt. S. C. Britton, Army Air Forces, 
Materiel Command, included a low 
of —30° F. for starter-motor bearings 
and —65° F. for wheel bearings. 

A goal for four greases to cover 
aircraft requirements, with the fol- 
lowing temperature ranges, was out- 
lined by the captain. The grades are: 
Low temperature, —90° to 180° F.; 
intermediate temperature, —30° to 
250° F.; high-temperature heavy duty, 
0 to 325° F., and an end-point varia- 
tion of the low or intermediate tem- 
perature range. 

Aircraft grease, Captain Britton 
pointed out, must be able to meet 
the requirements of the part to which 
it is applied, must be available, and 
there must be a supply in the field. 
Reliability is an absolute essential, he 
continued, for it is assumed in the 
field that the grease delivered is the 
same grade as purchased, and because 
some parts, such as sealed bearings, 
may be stored a year or more before 
going into service. 

The new hydraulic fitting used on 
ordnance equipment, with the check 
ball at the opening rather than far- 
ther in the grease passage, was pre- 
sented by Lt. Col. C. E. Cummings, 
Ordnance Department, Tank-Automo- 
tive Center, along with a review of 
lubrication equipment in ordnance 
from hand guns on vehicles to the 
mobile high-pressure units. 

How grease eases battle and cargo 
ships down the ways into the water 
was presented in a paper by C. W. 
Bohmer, Jr., Standard Oil Co. of 
New Jersey. Up to 50 tons may be re- 
quired, he informed the _ institute 
members, consisting of two grades. 
There is the base coat on the ground 
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way, an extremely hard type of 
grease, and a slip coat of No. 2 or 4 
NLGI grade. The paper consisted of 
slides showing the application of 
grease in an actual ship launching, 
and data on laboratory tests. The re- 
search information covered laboratory 
work, and also data obtained during 
launchings. 

The Navy came in for attention 
through a paper by R. C. Adams, of 
the Navy Experiment Station, Annap- 
olis, reviewing extreme-pressure 
grease testing. The pressure-wear in- 
dex has several points of merit, Mr. 
Adams told institute members, as 
balls are available and at a low cost, 
as the method assigns a numerical 
value to the lubricant, and as internal 
checks can be made on the reliability 
of research and the radical points are 
apparent. 


"Home Front” Reports 


The home front was paced by tech- 
nical committee reports dispersed 
through the program. Some highlights 
of the reports follow. 

A proposed NLGI classification for 
semifluid greases was presented in a 
report by H. L. Moir, Pure Oil Co. 
The proposed classification would use 
the A.S.T.M. penetrometer with the 
30 gram cone as the instrument for 
measuring consistency. 

The cooperative program on pres- 
sure viscosimeter, Mr. Moir reported, 
has progressed with 14 pressure vis- 
cosimeters shipped and orders on hand 
for 10 or 12 more. 

Specifications and proposals for 
supplies issued by the Treasury De- 
partment, Procurement Division, cov- 
ering lubricating oils and greases un- 
der Class 14 were presented by C. M. 
Larson, Sinclair Refining Co. Mr. 
Larson pointed out that proposals 
will be on supplies for a state-wide 
basis, with separate proposals for 
each grade for each state, and that a 
new grade has been added, Type K 
for roller or ball-bearing operation at 
low temperatures and high speed. 

The list of previous annual pur- 
chases, Mr. Larson noted, indicates 
that the- greatest quantity used was 
No. 2, an all-purpose grease, and that 
gear lubricant No. 90 demand was 25 
per cent greater than that for No. 80 
or 140. 

A report on the ABEC low-temper- 
ature torque test as a standard test 
is expected to be ready late this 
month, T. G. Roehner, Socony-Vacu- 
um Oil Co., Inc., announced, in dis- 


cussing developments of the joint 
committee on bearings. Mr. Roehner 
also announced that the writing of a 
report covering the bomb oxidation 
test and the shelf-life test has been 
assigned to a group that held its first 
meeting this week. 

Products were covered in a paper 
on “Barium Greases,” by L. W. Mc- 
Lennan, Union Oil Co., of California. 
This high-temperature, water-resist- 
ant grease has been successful as an 
all-purpose grease for truck opera- 
tions on the Pacific Coast, he report- 
ed. Also, the grease has been effec- 
tive for lubrication of machinery in 
mines, lumber mills, paper mills, and 
in canning plants. 

Lithium and strontium were con- 
sidered by W. F. Luckenbach, Jr, 
Foote Mineral Co., as new tools for 
the industry. “Many recent research 
developments have shown that un- 
usual and unexpected results can be 
obtained through the use of these 
materials,” he said, “and therefore, it 
should prove worth while to include 
lithium and strontium in all re- 
search investigations involving inor- 
ganic chemicals.” 

Institute affairs were discussed by 
B. L. Majewski, Deep Rock Oil Corp., 
and Ralph Matthews, Battenfeld 
Grease & Oil Corp. Mr. Majewski, 
smarting under the Government’s 
12,000-word statement which amount- 
ed to “no crude-price advance,” 
urged institute members to do bat- 
tle now, and invited aid in consider- 
ing the OPA Schedule 88, defining 
classes of users. 

“Protect your rights and interests 
now,” Mr. Majewski counseled. 

Some further institute activities 
outlined by Mr. Matthews include 
the establishment of new uses and 
applications for greases, and postwar 
planning to keep members informed 
of developments. 


Election of Officers 


Thirteen members were returned 
to the board and two new directors 
were elected. New members are H. P. 
Hobart, Gulf Oil Corp., and Hugh 
Hemingway, Kendall Refining Co. 
Reelected members are J. R. Batten- 
feld, Battenfeld Grease & Oil Corp.; 
J. R. Corbett, Cato Oil & Grease Co.; 
C. B. Karns, Penola; F. C. Kerns, 
Texas Co.; C. L. Neely, Standard Oil 
Co. of California; L. P. Lochridge, 
Sinclair Refining Co.; William H. 
Oldacre, D. A. Stuart Oil Co.; W. H. 
Saunders, Jr., International Lubri- 
cant Corp.; Sydney Bevin, Fiske 
Brothers Refining Co.; B. C. Voshell, 
Socony-Vacuum Oil Co., Inc.; M. R. 
Bower, Standard Oil Co. of Ohio; 
E. V. Moncrieff, Swan-Finch Oil Co.; 
and Carl W. Georgi, Enterprise 
Oil Co. 

Directors elected Mr. Oldacre as 
president, Mr. Voshell as vice presi- 
dent, and reelected Mr. Moncrieff as 
treasurer, and G. W. Miller, Batten- 
feld Grease & Oil Co., Buffalo, as 
executive secretary. 
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PIWC Confident Industry 
Can Supply Demands 


(Continued from page 108) 
unless the winter should prove ex- 
tremely severe. Kerosene stocks in 
the New England area are substan- 
tially higher than a year ago but the 
total inventory of this product in 
District 1 is less optimistic. 

Gasoline supplies continue tight 
and will doubtless remain unimproved 
because the military and export de- 
mands now take about one-third of 
the total output in this country. Mil- 
itary demands are also taking the 
best part of the gasoline from the 
standpoint of antiknock and volatility 
characteristics. “Equitable nation- 
wide distribution of available gaso- 
line supplies can and should be at- 
tained,” the committee report con- 
cluded. 

E. W. Greb, deputy chief of the in- 
dustrial salvage section, War Produc- 
tion Board, complimented the oil in- 
dustry on its steel-salvage work but 
urged that efforts be redoubled to 
meet the 1944 production schedule 
for steel. 


Postwar Fuels Can Be 
What Consumers Want 


(Continued from page 113) 

and higher-rating fuels, the top-qual- 
ity components must be segregated 
from the crude and products by super- 
fractionation and the refiners must 
make better components by better 
syntheses of the more important ones. 
Synthesization and concentration of 
isomeric and other quality-fuel com- 
ponents is anticipated, possibly to 
the extent that they will be used in 
relatively pure state. 

It is estimated that the oil indus- 
try has spent a billion dollars to make 
octane numbers. A sharp discussion 
occurred following the suggestion that 
much higher octane numbers may be 
called for, to boost economical opera- 
tion for aviation gasoline and general 
motor fuel. One group contended that 
high taxes, high living costs and less 
money for consumers to spend on fly- 
ing and driving will militate against 
high-octane number fuels. The group 
demanding that if 30 to 50 per cent 
higher efficiency is obtainable from 
100-octane fuels compared to 170-75- 
octane number, consumers can spend 
4 to 5 cents per gallon—20 per cent 
or so of the total cost price—and still 
obtain high economy in equipment 
designed for the fuel. One fact, which 
may or may not be an indication, is 
that prewar consumption of premium 
motor fuels was about 10 per cent of 
the total used; while 85 per cent was 
regular fuel. Currently, the premium 
fuel accounts for 23 per cent of the 
total, with only 74 per cent house- 
brand gasoline. In some localities 
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premium fuels constitute 50 per cent 
of the total. One refiner stated that 
sales forces, automotive and refining, 
will see to it that higher octane num- 
ber fuels are demanded, made and 
used regardless of what the actual 
needs are. 


New Developments Reported 


The business sessions of the meet- 
ing were full of important develop- 
ments. New instruments for record- 
ing engine performance by register- 
ing the gas blowby in engine testing 
were reported by R. R. Proctor and 
colleagues, Pure Oil Co, R. J. S. 
Pigott, Gulf Research & Develop- 
ment Co. showed how foaming and 
aeration of oil is promoted by pump 
design, and discussed methods for 
avoiding the difficulty. This discus- 
sion included mention of a new foam 
depressant which, in proportions 
of 1/1,000 of 1 per cent in the oil, 
prevented troubles which are espe- 
cially serious in aircraft, when al- 
lowed to continue without check. 
Adaptation of the Cooperative Uni- 
versal test engine, originally designed 
to test aircraft-engine fuel to avia- 
tion-lubricant testing was discussed 
and the plans for the work outlined 
in general. 


Oil Compact to Elect 
Officers at Wichita, Kans. 


TOPEKA, Kans.—The Interstate Oil 
Compact Commission will meet at 
Wichita, Kans., December 10-11, for 
its winter quarterly session and an- 
nual election of officers, Gov. Andrew 
F. Schoeppel announced last week. 

An interesting program is being ar- 
ranged for the general session which 
will convene at 2 o’clock Friday 
afternoon, December 10. 


DEATHS 


Harold J. Klima, 48, of Oklahoma 
Natural Gas Co., Tulsa, died at his 
home here November 7. Death was 
sudden, as he had worked the day 
before at his office. 


Dr. R. Milton Fulle, 41, geologist, 
of Upper Montclair, N. J., died last 
week. In 1926, while a senior at 
Princeton, Dr. Fulle brought back 
from a field trip in the Grand Can- 
yon plaster casts of the footprints 
believed to be among those of the 
earliest land vertebrates. 


Edward F. Clagett, 58, Michigan 
manager for Pure Oil Co., died sud- 
denly November 7 at his home in 
Saginaw. Mr. Clagett was a native 
Ohioan and was a varsity football 
player at Ohio State University. He 
joined Columbus Ohio Gas & Fuel 
Co. in 1908, and in 1914 went with 
Ohio Cities Gas Co. and handled 
leases for the company in West Vir- 





ginia. When Cabin Creek field was 
discovered Ohio Cities disbanded and 
Pure Oil Co. was formed. Later Mr. 
Clagett returned to Columbus as di- 
vision manager. He went to Michigan 
in 1928 and directed operations which 
led to the Greendale pool in Midland 
County. He is said to have originated 
the policy whereby the State of Mich- 
igan entered the oil-lease business, 
and was a leader in creating the 
state Oil Advisory Board. He was 
named to the first such board and 
served continuously until his death. 


Lt. Col. Robert F. Morrison, presi- 
dent of Hastings Pavement Co. and 
a member of the board of directors of 
the Asphalt Institute, died recently in 
his home in Scarsdale, N. Y. Colonel 
Morrison, an alumnus of Dartmouth 
College and of the Massachusetts Insti- 
tute of Technology, joined the Hast- 
ings company after his graduation 
from M.LT., served as a research en- 
gineer, later was made vice president 
and in 1937 became president. At the 
time of his death he was on leave 
of absence for military duty with the 
U. S. A. Ordnance Department. 


Alfred Crosbie, 75, retired oil oper- 
ator of Tulsa, died last week on a 
farm near that city owned by the 
estate of his brother, the late J. E. 
Crosbie, wealthy oil man and banker. 
Born in Sarnia, Canada, Mr. Crosbie 
came to the United States in 1908, 
going to work as an oil-field laborer 
in Oklahoma. He joined his brother 
in oil operations and later became an 
independent drilling contractor. He 
drilled the first well at Galveston, 
Tex. 


Homer D. Biery, 48, of Victory 
Heights, Venango County, Pennsyl- 
vania, died last week in a Cleveland, 
Ohio, hospital. Mr. Biery was presi- 
dent of Penn-Champ Oil Co. and 
Penn-Champ Laboratories, and inter- 
ested in Pennsylvania Refining Co., 
all with headquarters in Butler, Pa. 


Charles A. Wilder, 60, of Butler, 
Pa., secretary of T. W. Phillips Gas 
& Oil Co. for the past 27 years, died 
last week. 


S. D. Barrow, 59, retired oil-well 
driller, of Petrolia, Tex., died last 
week in a Wichita Falls, Tex., hos- 
pital. 


Frank Haver, 64, Tulsa producer 
who had operated in the Osage and 
Bird Creek fields since 1907, died at 
his home November 9. He suffered a 
heart attack 3 weeks ago. He had 
lived in Tulsa 36 years. 


Harry Fisher, 72, a pioneer opera- 
tor in the Pennsylvanian oil fields, 
died in Denver, Colo., Jast week. He 
retired from the oil business in 1906, 
and moved to Denver in 1911. He was 
born in Pittsburg, Pa., in 1871, and 
was a life member of the Duquesne 
and Pittsburgh Athletic clubs of that 
city. 
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CONVERT THE G-MV 
FROM GAS FO DIESEL 
— OR DIESEL TO GAS 


Now, any G-MV can be easily con- 
verted from gas to diesel. 


The simple steps shown at left are 
all that is required to change 


fuels. And conversion from Diesel 
back to gas is just as easy. 


This new feature gives added use- 
fulness to the Type G-MV engine 
—permits extra savings as fuel costs 
fluctuate — makes it more adaptable 
for many jobs in the oil fields. 


Type G-MV is now available for 
factory shipment as either a Diesel 
or gas engine. So for power to op- 
erate your compressors, pumps or 
generators, specify the Cooper- 
Bessemer Type G-MV—the engine 
that’s known for its rugged, com- 
pact construction, its high effi- 
ciency and its economy. 





DIESEL» GAS ENGINES — 


FOR COMPRESSORS. PUMPS. GENERATORS 
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HICAGO. — Temper of American 
oil men here this week for the 
twenty-fourth annual meeting of the 
American Petroleum Institute was at 
a high pitch, smarting under rejec- 
tion of the crude-oil price advance. 
First shock of Judge Fred M. Vinson’s 
rebuke to the industry had been ab- 
sorbed, however, and leaders of the 
A.P.I. and other trade associations 
attending the meeting declared that 
the fight against OPA ceilings will 
be carried forward with renewed 
vigor. 

Although specific problems of the 
industry were uppermost in the de- 
liberations of the attending oil men, 
there was a strong undercurrent of 
optimism about progress of the 
war. Certain developments in ship- 
ping instructions on petroleum prod- 
ucts and equipment have indicated to 
oil men that the European phase of 
the global war is nearer conclusion 
than many had hoped or believed 
possible. 

Despite unanimity in condemnation 
of Judge Vinson’s rejection of the 
price-advance reeommendation, there 
was obviously a broad gulf between 
the thinking on what should be the 
next move to override the adverse 
opinion of the director of economic 
stabilization. Oil-men were unani- 
mous, however, in reaffirming their 
determination to reject all proposals 
of subsidy. The objections to subsi- 


Summaries of proceedings and 
nearly a score of technical and 
general papers presented at the 
twenty-fourth annual meeting of 
the American Petroleum Institute 
are brought to Journal readers on 
this and 60-odd pages in this issue. 
The Journal's editorial staff is rep- 
resented at Chicago by C. O. 
Willson, H. Stanley Norman, Harry 
F. Simons and Arch L. Foster. 
While in Chicago at the industry’s 
second wartime convention, these 
editors will gather specific data and 
background information for future 
Journal material. 


dies, the oil men declared, were doub- 
ly valid in view of the Vinson deci- 
sion because it confirmed all of the 
previous suspicions. 

On the one hand, they said, Judge 
Vinson admitted that price adjust- 
ments were desirable in certain areas 
either to stimulate high-cost produc- 
tion or to delay abandonment of prop- 
erties on the economic borderline, 
while, on the other, he indicted the 
industry for seeking the necessary 
relief for fear that it would disrupt 
the restraints on inflation. Oil men 
charged the administration with in- 
consistency in urging the industry to 
produce larger quantities of crude oil 
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yet denying them use of the machin- 
ery which even Director Vinson of 
OES admitted would be the most ef- 
fective instrument in attaining the 
over-all goal. 

Interest in the broader aspects of 
the industry’s current and postwar 
problems did not detract from the 
more specific problems because all 
group sessions of the Institute’s an- 
nual meeting were widely attended. 
Warren H. Atherton, commander of 
the American Legion, one of the gen- 
eral-session speakers November 10, 
drew applause from a capacity audi- 
ence when he declared that only be- 
cause we have had oil in abundance 
and have put it at our country’s dis- 
posal has America been able to bring 
victory in sight. He said that the Al- 
lies are beginning to march to victory 
only because they have marshaled the 
oil assets of the world and that Hitler 
and Hirohito are doomed because they 
started a war they could not win be- 
cause of lack of oil. “Because America 
ever must be ready and strong,” said 
Mr. Atherton, “we must demand free 
access to the oil resources of the world 
and safeguard the future of petro- 
leum for the United States. 

“Fighting with all we had,” Mr. 
Atherton continued, “oil has had to 
call on every reserve and that has 
been a very heavy drain on our 
strength for the postwar schedule.” 
Informal discussions and the pre- 
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pared papers furnished an appropri- 
ate backdrop for the highlight of the 
meeting which was the paper by 
Petroleum Administrator Ickes sched- 
uled for delivery at the final general 
session Thursday afternoon. The ad- 
ministrator was expected to make a 
critical analysis of the Vinson price 
decision. Secretary Ickes was report- 
ed within his official family, mem- 
bers of the PAW staff, to be bitterly 
resentful of Judge Vinson’s instruc- 
tions to do the very things he has 
attempted to avoid in his 2-year serv- 
ice as oil administrator. 

Col. Bradley Dewey, rubber direc- 
tor, War Production Board, repeated 
his report made last week to a con- 
gressional committee that the syn- 
thetic-rubber program is approxi- 
mately 75 per cent complete and re- 
assured the oil industry that this rec- 
ord would have been impossible with- 
out support of the petroleum refiners 
and technicians. He discounted some 
of the adverse criticism issuing chief- 
ly from agricultural interests that the 
program would have been expedited 
by diverting some of the petroleum- 
manufacturing facilities to the use of 
alcohol. He said that apparent ad- 
vantage of the alcohol route was 
based essentially on the economy of 
building duplicate plants. It was 
necessary, he said, to design the buta- 
diene plants built by the petroleum 
industry to mesh with the refining 





facilities previously available and in 
accordance with the available raw 
materials. 

Ralph K. Davies, deputy petroleum 
administrator, gave unqualified ap- 
proval to the program for education 
of the general public on the impor- 
tant war service of the petroleum in- 
dustry which was earlier urged by 
William R. Boyd, Jr., president of 
the Institute. He praised service of 
his staff and, off the record, was un- 
derstood to have resented inferences 
by questioning before the Lea com- 
mittee 2 weeks ago impugning the 
objectives of PAW’s key men. The 
deputy petroleum administrator told 
the oil men that aviation-gasoline 
production has risen more than 400 
per cent above its early wartime lev- 
els and that current output will be 
far overshadowed by the middle of 
1944 when all facilities now pro- 
gramed will be contributing to the 
output. 

Ralph Bard, assistant secretary of 
the Navy, replaced Artemus L. Gates, 
another assistant secretary, on the 
Thursday afternoon general program. 
Mr. Gates, it was reported in Chicago, 
had been called unexpectedly for a 
special foreign assignment. 

Administrator Ickes was also sched- 
uled to make additional disclosures 
about operations of the Petroleum 
Reserve Corp., the foreign petroleum 
agency whose functions so far have 


been obscured by virtually complete 
secrecy. Certain aspects of PRC’s ob- 
jectives still cannot be disclosed but 
there was general indication that di- 
rect government ownership in petro- 
leum properties will play a part in 
its operations. Already, of course, it 
has been reported that PRC will func- 
tien largely through the divisions of 
the Petroleum Administration for 
War and that no overlapping organi- 
zation will be created. 

John M. Lovejoy, president of Sea- 
board Oil Co. of Delaware and chair- 
man of the Petroleum Industry War 
Council’s manpower committee, de- 
clared that the oil business must have 
approximately 35,000 new employes 
during 1944. He spoke before the 
A.P.I. Division of Production Novem- 
ber 9 and gave the following break- 
down of his total-requirement figure: 
To replace Selective Service and 
losses to other industries, 15,000; ex- 
panded explorations, 2,000; drilling, 
13,000; other field activities, 5,000. 
His 15-point program for meeting the 
manpower requirements included the 
use of more women, relaxing physi- 
cal requirements, incentive promo- 
tions to get more work out of em- 
ployes, adoption of 48-hour or longer 
work week, pooling of production 
and oil-field personnel, and employe 
education and training. 

Another significant trend in the 
near-future operations of the indus- 




















try was indicated by the conviction 
held by most oil men that exceptions 
to the spacing limitations of PAO 11 
will be issued at an accelerated pace 
over the next few months. There is 
assurance in high places that a great- 
er volume of development drilling 
inevitably must occur in order to 
meet the expansion in production 
operations. 


Hull Honored By Committee 


Burt E. Hull, vice president and 
general manager of War Emergency 
Pipelines, Inc., was presented with 
an engraved scroll by members of 
the Institute’s central committee on 
pipe-line transportation following his 
talk in which he discussed why and 
how the world’s longest pipe line was 
built to serve the nation’s war effort. 
The 1,254-mile 24-in. crude-oil line 
and the 1,475-mile 20-in. petroleum- 
products line were laid in 500 working 
days at an estimated cost of $170,- 
000,000. At the peak of the building 
activity on the lines, weekly payrolls 
averaged $1,000,000 with materials 
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being used at the rate of $2,000,000 
per week. Oil moves through the line 
at the rate of 100 miles per day. 

Smoothing out of horsepower re- 
quirements through counterbalancing 
of pumping units was discussed by 
Emory N. Kemler, Purdue Univer- 
sity, in his paper, “Balancing Pump- 
ing-Well Power Loads to Conserve 
Manpower and Materials,” at the 
Tuesday afternoon session. The life 
of much equipment can be prolonged 
by counterbalancing, according to 
Mr. Kemler. A suggested code for 
field men and engineers on counter- 
balancing oil-well pumping machines 
which takes into consideration the 
equipment available was presented 
by Mr. Kemler. This code incorpo- 
rates many comments and sugges- 
tions made in reply to a question- 
naire sent out by the A.P.I. subcom- 
mittee on the rating of speed reduc- 
ers. A smaller-sized pumping unit can 
often be used if the engineer or man- 
ufacturer can be assured that the well 
will be kept properly counterbal- 
anced. 


Arch H. Rowan, Rowan Drilling 
Co., Fort Worth, Tex., and president 
of the American Association of Oil- 
well Drilling Contractors, said there 
were 1,238 rotary drilling rigs run- 
ning on October 25 as compared to 
759 the first of the year, an increase 
of 63.1 per cent. At the present rate 
of completions, 17,352 wells will be 
completed during the current year, 
which is 46 per cent under 1941 and 
4 per cent under 1942. The fact that 
drilling has been accelerated while 
total completions will decrease clear- 
ly indicates a lack of efficiency in 
drilling operations, according to Mr. 
Rowan. Some causes are the in- 
crease in the number of wildcats 
which require more time to drill than 
field wells, increased depth of drill- 
ing, lack of repair parts, inferior 
quality of material, the shortage or 
lack of skilled labor, and ‘govern- 
mental restrictions. 

Approximately two-thirds of the 
rotary drilling rigs are power driven. 
These rigs require numerous replace- 
ment parts and while supply com- 
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panies are now permitted to stock 
such parts, it is still often necessary 
to wait for a part to be shipped from 
the factory. A rig in East Texas was 
shut down 28 out of 100 days over- 
all time required to drill a well wait- 
ing on replacement parts required to 
repair breakdowns, Mr. Rowan said. 

Mr. Rowan then outlined the labor 
situation and was critical of the lack 
of understanding on the part of some 
draft officials of the skill require- 
ments of drilling crews. Use of in- 
experienced workers requires greater 
supervision. Delays between contracts 
aggravate the labor turnover situa- 
tion which amounted to 520 out of 
591 men employed during a 6-month 
period. 

Quality of steel used in bits is ex- 
tremely important as it directly af- 
fects the efficiency of the rig. Under 
no circumstances should the quality 
of bits, drill collars, tool joints and 
drill pipe be impaired, Mr. Rowan 
stressed, particularly if unnecessary 
time and wear and tear on the rig 
is to be avoided. Lack of spare parts 
has resulted in a 10 per cent decrease 
in efficiency and the shortage of 
skilled labor has resulted in a 20 per 
cent decrease. Inferior steels prob- 
ably contribute another 10 per cent 
decrease, according to Mr. Rowan. 
He then outlined suggested steps for 
improving the situation. 


Secondary-Recovery Symposium 


Most economic factors affecting 
secondary recovery of oil also affect 
primary oil production and, to a 
large extent, the industry as a whole, 
and consequently secondary recovery 
depends upon the general economic 
conditions in primary oil production, 
according to W. B. Berwald, Ohio Oil 
Co., Tulsa, in his discussion of eco- 
nomic factors in secondary recovery 
before one of the group sessions on 
Tuesday. Mr. Berwald then discussed 
preliminary economic study and in- 
vestigations of secondary - recovery 
projects, industry-wide economic con- 
ditions, availability of secondary-re- 
covery prospects and preliminary in- 
vestigations, probable recovery by 
secondary-recovery methods, cost of 
secondary recovery, capital costs, op- 
erating costs, and rate of return of 
investment. The development of sec- 
ondary oil reserves appears to offer 
better possibilities for future profit 
than new reserves. While many sec- 
ondary oil reserves could be devel- 
oped profitably, such operations for 
many reasons are not always econom- 
ically desirable from the individual 
operator’s standpoint. 

A 10,000-bbl. per day Houdry fixed- 
bed catalytic cracking unit consumes 
about 650 lb. of catalyst per day, T. B. 
Prickett and R. H. Newton of Hou- 
dry Corp. announced at Chicago. This 
amount equals about 1 oz. of catalyst 
per barrel of charge stock processed. 
The new synthetic catalyst has shown 
an active life of more than 15 months 
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before it is necessary to install new 
catalyst, they stated. 

Twenty units of this type of Hou- 
dry unit are now in operation, mak- 
ing high-octane-number base stock 
for blending to aviation fuel, with 
capacities of 7,000 to 20,000 bbl. of 
charge per day. The capacity of the 
catalyst-manufacturing plant is now 
four times that of the unit operating 
in 1939. One older unit operated in 
recent years for 17 months, process- 
ing 9 million barrels of gas oil and 
was on stream and producing avia- 
tion fuel base stock 87 per cent of 
that time. More recently more than 
95 per cent efficiency has been at- 
tained on on-stream time, for a pe- 
riod of 375 days in succession. The 
three most recently started units for 
a period of 50 days operated at a 
rate of 96, 99, and 100 per cent effi- 
ciency. 

Cracking pressures vary from be- 
low atmospheric to about 75 lb. in 
the Houdry fixed-bed process. Tem- 
peratures range from about 800° to 
875° F. As in thermal cracking, the 
lighter the charge the more refractory 
it is, and the more severe conditions 
must be used to insure desirable re- 
sults. Also as in thermal cracking, 
exact and careful control of the oper- 
ation must be exercised to avoid un- 
due decomposition of charge to gas 
and coke. A retreatment of catalyti- 
cally cracked distillate to increase its 
octane number and _ aviation-fuel 
properties with a special catalyst is 
used to improve the aviation base 
stock obtained from the primary 
catalyst cracking. 

The heavy hand of censorship was 
obvious in some of the technical pa- 
pers in which authors were prevent- 
ed, for reasons of national security, 
from disclosing. some of the more 
pertinent details of war-borne tech- 
niques in manufacture of petroleum 
products. 
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Industry Urged to Tell Public 
Of Its War Accomplishments 


by W. R. Boyd, Jr. * 


Ww. must tell the public that for the 

petroleum industry this is an all- 
out war. We must tell them that as 
far as crude-oil production is con- 
cerned we are going all out; that we 
have called up the reserves we were 
hoping to hold for them until tomor- 
row and that the decimation of those 
reserves this year means a weak- 
ened and exhausted line tomorrow 
unless a great new reservoir of re- 
serves is found. 

We must tell our friends, our neigh- 
bors, our relatives, and every one else 
that the reforming of the petroleum- 
supply lines that had been so disrupt- 
ed by submarine warfare and direct 
war needs for oil has been one of the 
logistic achievements of history. The 
manner in which the petroleum-trans- 
portation system of this country was 
revolutionized and the speed with 
which it was done is a story of ac- 

*President of the A.P.I. 


Among chairmen presiding at A.P.I]. group sessions were (left to right): J. F. M. Taylor, 


complishment that will bear telling 
and retelling. 

We must tell, also, of the great new 
war plants that miraculously have 
been built at petroleum refineries 
throughout the land. These plants, 
over a billion dollars’ worth, are 
making the best aviation gasoline in 
the world in truly astonishing and 
ever-increasing amounts. They are 
producing toluene, cumene, xylene, 
butylene, butadiene, and other petro- 
leum chemicals for explosives, super- 
fuels, synthetic rubber and many lit- 
tle-known ingredients of war. They 
are producing the superb fuel and lu- 
bricants that our fighting machinery 
must have to win. Relentlessly driven 
by the lash of war necessity, the tech- 
nologists of petroleum refining have 
compressed into the last 2 years more 
improvements than we would ordi- 
narily witness in 25 years. When the 
final history of this war is written, 





A.P.I. staff members guiding committee and group studies were (left to right): Carl A. Young, secretary of the production division; 
R. P. Anderson, secretary of the refining division; Robert E. Allen, director of the information department; D. V. Stroop, director 
of the engineering department, and Fred Van Covern, director of the department of statistics 


their achievements will be recorded 
as one of the great triumphs of 
American industrial science. 

When Lieutenant General Somer- 
vell, commanding officer of the Army 
Services of Supply, told the Petro- 
leum Industry War Council recently 
that war was already using over 
1,000,000 bbl. a day of petroleum 
products, he inferred that soon near- 
ly one-third of the oil production of 
the United States would be used in 
war. Reports of petroleum consump- 
tion from the fighting front indicate 
that it already requires an average 
of more than a barrel of petroleum 
products per month for every man 
we have overseas. The oil used by 
our Navy and by our supply ships 
and by our allies will probably boost 
the average consumption of oil per 
soldier and sailor to an even higher 
figure. 

Putting it another way, every oil 
well in the United States must now 
produce each day an average of 3 
bbl. of oil for war and may soon have 
to produce an average of 4 bbl. The 
296,000 “stripper” wells in this coun- 
try that produce an average of about 
2 bbl. per well per day cannot pro- 
duce the average requirement for war 
which throws an added load on the 
other 105,000 producing wells which 
under the load become continually 
less capable of carrying it. 

These are but some of the facts 
about oil that every oil executive, 
every oil worker, every automobile 
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owner, every fuel-oil consumer, every 
traveler, every public official and 
every present and coming citizen 
should know. Are you keeping in- 
formed of what your industry is do- 
ing in the war and what, if anything, 
are you doing to help shout about it 
from the house tops? 

It is not enough for the petroleum 
industry to be doing a superlative 
job in winning the war. It is not 
enough for our industry to rest con- 
tent in the knowledge of a job well 
done unless there has also been well 
done the job of accounting to the 
American people for the disposition 
of the nation’s oil resources and why 
they are having to be restricted in 
their use of petroleum products. 

The American Petroleum Institute, 
as one of the numerous trade associa- 
tions representative of and supported 
by the industry, proposes to do every- 
thing it can to help unfold the story 
of oil before the American people. A 
program of information is already 
taking shape. However, it is not the 
job of any one organization or any 
one central agency to tell the story. 
It is a job for every trade associa- 
tion, local, regional or national, a job 
for every oil company and for every 
individual of our vast, far-flung in- 
dustry. It must be done by each oil 
association, each oil company, each 


production group session 


individual in its or his own name and 
in its or his own way, but the objec- 
tive should be the same and the tune 
should be pitched and sung in the 
same key and at the same tempo. 
Uppermost in the minds of all of 
us is the hope that this Second War 
Conference of the American Petro- 
leum Institute will be the last war 
conference to be held. It is my hope 
and prayer and yours that the Insti- 
tute’s 1944 annual meeting will be 
devoted to postwar and reconstruc- 
tion problems which in their way will 
be no less in magnitude nor in mo- 
ment than those which we have 
solved in such number in the 23 
crowded months since Pearl Harbor. 
But, hope and pray though we may 
for victory in 1944, there must be no 
letup, no relaxation of unremitting 
effort until victory is actually ours. 


Unique Partnership 


During the past year the unique 
government-business partnership be- 
tween the Petroleum Administration 
for War and the petroleum industry 
continued to flourish in a manner 
most satisfactory for both partners 
and in the best interest of the nation. 
This relationship between Govern- 
ment and business is at once the envy 
and despair both of other industries, 
who long for partners like Petroleum 


Administrator Ickes and Deputy Ad- 
ministrator Davies and their staff, 
and of other government agencies 
that erave a united industry repre- 
sented by the counterpart of the Pe- 
troleum Industry War Council and 
the PAW district organizations. 

The example set by Secretary Ickes 
in staffing PAW with oil men quite 
appropriately has been followed by 
General Somervell, who has staffed 
the Fuel and Lubricants Division of 
the Services of Supply branch of the 
Army (which works in close coopera- 
tion with PAW), with oil men who 
have donned Army uniforms to serve 
their country. This division makes 
long-range Army petroleum supply 
plans and supply estimates; deter- 
mines military and civilian require- 
ments in conquered territories for 
the period of military control; ana- 
lyzes sources of supply, and charts 
development and rehabilitation of oil 
fields. To quote from a recent OWI 
press release, “Virtually the entire 
personnel of this division is made up 
of experienced oil men. Some have 
been production specialists in the in- 
dustry while others have held im- 
portant executive positions.” 

The members of the PIWC and the 
PAW district committees have had 
another busy year. All too soon the 
regular monthly meetings of PIWC 


Participants in the 4-day program were: John K. Broderick, Broderick & Bascom Rope Co., chairman of the wire rope manufacturers 

subcommittee: T. R. Aude, Stanolind Pipe Line Co., delivered a paper before a production, group: G. M. Knebel, Standard Oil Co. 

(New Jersey). chairman of the advisory committee on Research Project 43: Harry Levin, chairman of the analysis subcommittee, 

Technical Advisory Committee. PICW, who spoke before the refining division, and Cecil L. Brown, Standard Oil Co. of Louisiana, 
coauthor of a paper delivered before the production group 























tnt A ns 


have rolled around, requiring attend- 
ance and consideration, debate and 
recommendation on the many urgent 
problems that have been presented 
by the petroleum administrator or 
which PIWC deems it desirable to 
present to him. All of these commit- 
teemen, too, are entitled to the grati- 
tude of their fellow oil men, the ap- 
probation of the government forces, 
of which they are a working part, 
and the appreciation of the public 
generally for the contribution they 
are making to the public welfare and 
the war effort. 

I can list here today only briefly 
some of the principal topics that have 
occupied the attention of the indus- 
try’s war council during the past year. 

1. Petroleum exploration and the 
discovery of great new reserves be- 
came recognized with substantial una- 
nimity during the year as the most 
vital problem of the petroleum in- 
dustry and the naticn. Although some 
good fields were discovered during 
the year, the average reserve of each 
primary discovery continues to shrink 
while the production and consumption 
of known reserves mounts steadily. 

Associated with the discovery prob- 
lem is the pressing problem of in- 
centives to prospect, and the subject 
of an over-all increase in the price 
ceiling for crude oil for many months 
has been vigorously urged by the 
PAW with the full support of the oil 
industry. The economic stabilization 
director on October 29 rendered an 
adverse decision which he concluded 
with the following: 

“There can be no general increase 
in the price of crude oil. 

“The petroleum administrator is 
directed to formulate without delay 
a program to provide additional fi- 
nancial incentives for exploration and 
development of new fields in con- 
formity with the standards outlined 
above and, if feasible, additional fi- 
nancial support for marginal stripper 
well and _ repressuring operations 
short of a general price increase. On 
formulation of selective incentive 
programs by the petroleum adminis- 
trator consistent with the stabiliza- 
tion program the economic stabiliza- 
tion director will direct execution of 
the programs by such other agencies 
as may be concerned.” 

What will result from this decision 
I, frankly, do not now know. 

Meanwhile, the average gallon of 
American produced crude oil still 
sells for less than the price of a 3-cent 
postage stamp! 

2. Supplying increasing military 
war equipment and war production 
plant requirements and_ essential 
transportation demands and adjust- 
ing civilian supplies as satisfactorily 
as possible under prevailing rationing 
practices have occupied much of the 
time of PAW and PIWC. Involved in 
this supply problem were changing 
means of transportation, changing 
sources of crude oil and an increas- 
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ing utilization of foreign crude oil as 
it became apparent that the United 
States could not meet ail war de- 
mands for oil without seriously crip- 
pling the productive capacity of 
many fields and without impairing 
its internal civilian economy. 

Various adjustments in refinery 
yields have been necessary during 
the year as has a relaxation of the 
oil to coal conversion program as 
fuel oils have become more available 
on the East Coast. Civilian supplies 
of gasoline have continued to dimin- 
ish in the country as a whole and 
developments in the military picture 
will determine the extent to which 
future civilian rationing must go. 

3. The vast construction program 
of the petroleum industry has been 
one of the major chores of PAW and 
has been followed closely by PIWC. 
As 1943 draws to a close, it may be 
safely said that it has been the great- 
est construction year the petroleum 
industry ever has had. The construc- 
tion of most of the big-inch pipe line 
and the little big-inch line are the 
highlights in transportation construc- 
tion, although the many other pipe 
lines that were laid, relaid or re- 
versed all contributed to the tremen- 
dous total and affected the movement 
of almost 1 million barrels of oil 
daily. 


One of Year’s Super Jobs 


The construction of new plants for 
the production of 100-octane gasoline, 
butadiene, petroleum aromatics and 
aviation lubricants has likewise been 
one of the super jobs of the year. 
So much of this new construction has 
been completed in 1943 or will be 
completed before July 1944 that it 
may be said that within 7 months we 
shall have facilities to transport and 
refine practically all of the oil we 
can produce and all the products re- 
quired for the prosecution of the war. 

4. Increasing scarcity of manpower 
with which to carry on its construc- 
tion program and war operations has 
been a subject of mounting serious- 
ness with both PAW and PIWC. 

Since I spoke here 1 year ago, the 
Selective Service has made further 
serious inroads on the manpower of 
the petroleum industry and other war 
industries have also taken a number 
of our trained men. At the same time 
our demand for men to find our oil 
and drill our oil wells and to build 
and operate our pipe lines and our 
refineries and to maintain the flow 
of our products into essential com- 
merce has increased in proportion to 
the mounting demand for. our 
products. 

Strenuous efforts have been made 
jointly by PAW and PIWC, in co- 
operation with industry and the ap- 
propriate government agencies, to re- 
tain as essential to the war many 
specially trained and particularly 
skilled men while procedure has de- 
veloped to recruit replacements. The 


industry is being kept constantly in. 
formed of all developments affecting 
the manpower situation. 

5. Not the least of the concerns of 
the PIWC and of the entire industry 
has been the survival and continu. 
ance of free enterprise under the im- 
pact of war. The industry has re- 
frained from undertaking long-term 
financial commitments and business 
relationships that might conceivably 
lead to some type of governmental 
domination in later years. In this 
connection it is worth observing that 
most of the aviation-gasoline con- 
struction program was financed by 
private capital which felt assured of 
the future for high-quality gasoline. 
In the case of synthetic rubber, 
which still remains shrouded by dip- 
lomatic and political uncertainties, 
the great bulk of the component 
plants has been built with govern- 
ment money. 


Fortunately for the petroleum in- 
dustry we feel that we have little to 
fear from direct government domina- 
tion as long as Secretary Ickes re- 
tains his post as petroleum adminis- 
trator and to whatever extent he may 
control government policy, for we 
have his repeated assurance that so 
far as he is concerned “come peace- 
time” he wants promptly to disband 
PAW and again leave the petroleum 
industry to its normal peacetime re- 
sponsibilities and competitive opera- 
tions. 

Business operations such as we 
have always conducted them in 
America cannot survive a perma- 
nently controlled, governmentally 
regimented economy. In such an 
economy, disappearance of the small 
business enterprise is inevitable for 
small business (the “independents” 
as we speak of them in oil), can only 
thrive under free enterprise. 


I have touched necessarily upon 
only a few of the accomplishments 
and problems of the petroleum indus- 
try. Others have been just as im- 
portant. Other speakers on the pro- 
gram of this meeting will tell you 
more about them. They, I hope, will 
furnish you with much valuable 
source material which you can use in 
various ways which will occur to you 
to tell petroleum’s story of accom- 
plishment to the public generally. I 
must speak, however, of a splendid 
thing that with much satisfaction I 
have observed during the past year 
and that is the steadily growing con- 
fidence which the petroleum industry 
has in itself and which different seg- 
ments of the industry have for others. 

Our experience as a working part- 
ner with government has been a 
gratifying one. It is a new experience 
for the oil industry and we like it. 
We hope the Government does too. 
It has made possible the magnificent 
job our industry has been doing to 
support the war program. Now, let us 
take the American people into our 
confidence. 
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Dont get lett 


Refiners who put off their post- 
war planning too long are likely to 
be left at the post—or at least, not to 
be in at the finish 


CATALYTIC CRACKING HY DROFORMING 
REFORMING DEHYDROGENATION 
HYDROGENATION POLYMERIZATION 
ALKYLATION UNISOL TREATING 
ISOMERIZATION RETREATING 
THERMAL CRACKING POLY TREATING 
SWEETENING 
U.0. P. CATALYSTS U. O. P. INHIBITORS 


OIL IS AMMUNITION—USE IT WISELY 


Universal Oil Products Co. 
Chicago 4, Ill, U.S.A. 


CARE FOR YOUR CAR FOR YOUR COUNTRY 
Petroleum Process Pioneers 
For All Refiners 

The Refiners Institute of Petroleum Technology 





THE OIL AND GAS JOURNAL 











-_ Ane Se oe oO ee 








CRACKING WITH CATALYSTS 


by C. L. Thomas, N. K. Anderson, H. A. Becker and J. McAfee* 


[ is the purpose of this paper to 
discuss some of the fundamental 
principles of cracking catalysts and 
the catalytic cracking process, to give 
typical results over rather wide 
ranges of operating conditions and 
charging-stock quality, and to de- 
scribe certain important developments 
of the present commercial design by 
the Universal Oil Products Co. 

In its simplest form, catalytic crack- 
ing requires a catalyst and some 
means for contacting the oil with the 
catalyst. During the reaction the cat- 
alyst becomes fouled with carbona- 
ceous material, and this deposit is 
customarily removed by combustion. 
For a better understanding it is ad- 
visable to study the separate ele- 
ments comprising catalytic cracking. 


Catalysts 


It seems certain that anhydrous- 
aluminum chloride was the first cat- 
alyst used for cracking. The process 
employing this catalyst was developed 
by A. M. McAfee in 1913-15. The first 
catalytic cracking of the type known 
today may have occurred, in a minor 
way, incidental to clay treating. It is 
now generally known that many of 
the clays used for treating have some 
cracking activity. Of these clays one 
type, known as bentonite, forms ac- 
tive catalysts after having been treat- 
ed with an acid. Montmorillonite, a 
nonswelling bentonite, has been used 
widely after acid treating. Mont- 
morillonite is a hydrosilicate of alumi- 
num with a well defined crystal struc- 
ture; it has the idealized composition 
of Al.O; - 4SiO.- xH.O. Usually some 
of the alumina is replaced by other 
oxides, such as magnesium oxide or 
iron oxide. If the catalyst is heated 
to about 1,200° F., or higher, changes 
take place in the crystal structure, 
so that the catalytic activity is lost. 

The pioneering research on cat- 
alytic cracking embodied intensive 
investigations and tests of the differ- 
ent types of catalysts—natural and 
synthetic. The limitations of the nat- 
ural-clay catalysts emphasized the 
many potential advantages of a man- 
ufactured catalyst. This early re- 
search, which was conducted by Hans 
Tropsch,’ laid the foundation and led 
the way for those who followed. After 
his death, his associates discovered 
many additional synthetic catalysts, 
including the silica-alumina types. 
Further, they found that, when these 
are suitably prepared, they are more 
stable at high temperatures and more 
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During the past 5 years the fluid 
catalytic cracking process has re- 
ceived intensive study. An accel- 
erated program of installation has 
been instituted because of the 
necessity of providing sufficient 
aviation-base stock. The catalyst 
used, of the so-called fluid type, is 
a powder intimately mixed with 
vapors in the reaction chambers. 
In general, the U.O.P. catalyst is 
of the synthetic silica-alumina type, 
which has definite superiority as to 
yield and octane rating of the base 
stock over that of the natural clay 
type. The important process vari- 
ables are temperature, pressure, 
space velocity, and length of proc- 
ess period; and these must be care- 
fully controlled in order to insure 
the quality of the product. A table 
and a diagram are included to 
show the effect of operating condi- 
tions and conversion on product 
distribution. Paper presented before 
Division of Refining, at the annual 
meeting of the American Petroleum 
Institute, Chicago, November 8-11. 


active than catalysts from natural 
sources. In the course of this de- 
velopment certain fundamental prin- 
ciples were discovered:** 

1. The silica and the alumina should 
be prepared in an hydrated form by 
precipitation or gel formation. 

2. The hydrated silica and hydrat- 
ed alumina could be precipitated 
either together or separately, and then 
blended. 

3. The finished catalyst should be 
substantially free from soluble metal 
compounds. Because the catalyst was 
ordinarily prepared from water glass 
(sodium or potassium silicates), spe- 
cial washing methods were developed 
to purify to proper extent. 

We believe that every truly syn- 
thetic cracking catalyst now used in 
the aviation-gasoline program em- 
bodies in the method of its manu- 
facture the foregoing basic principles. 

Silica-alumina was selected as the 
synthetic catalyst for commercial pro- 
duction for use in fluid catalytic units. 
The U.O.P. synthetic catalyst, as pre- 
pared commercially, is a white granu- 
lar solid containing both silica and 
alumina. Under Universal test con- 
ditions it has a higher activity than 
any of the natural silicate catalysts, 
and it is more stable at high tempera- 
tures. The superiority of the synthetic 
catalyst over natural catalysis is per- 
haps best illustrated by one of the 
tests that are applied to the com- 
mercially produced catalyst as a qual- 
ity control. The catalyst is heated to 
1,650° F. for 6 hours and then tested 
for activity; at least 50 per cent ac- 
tivity remains after this test. Nat- 
ural catalyst thus tested was reduced 
to 0 per cent activity. 

Life tests were also made on the 
U.O.P. type “A” catalyst in which 
the temperature of the catalyst was 
allowed to rise to 1,300° F. during 
each regeneration for 12 regenera- 
tions each day for 300 days. During 
this period more than 300 gal. of 
catalytically cracked gasoline were 
produced for each pound of catalyst. 

These tests emphasize the rugged- 
ness of the type “A” catalyst. But 
even after methods had been found 
for obtaining such stability on cat- 
alyst produced in the laboratory, 
there remained the problems of com- 
mercial manufacture. Methods for 
controlling the precipitation and for 
washing the product had to be worked 
out. Both the American Cyanamid & 
Chemical Co. and the Chicago Chemi- 
cal Co. cooperated in the solution of 
these problems. Each company now 
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operates a commercial catalytic plant 
built on the basis of this work, and 
the catalyst is made according to 
U.O.P. specifications. Samples fre- 
quently are tested by Universal to in- 
sure the quality. 


What makes the synthetic silica- 
alumina a cracking catalyst? So far 
only part of the answer is known. 
Each particle of catalyst is highly 
porous, and these pores are extreme- 
ly small. Large surfaces are required 
to form the walls of these small pores; 
therefore, a single pound of good 
cracking catalyst has approximately 
50 acres of such surface. It is also 
known that without this surface the 
white powder ceases to be a catalyst, 
even though the chemical composition 
remains unchanged. Strictly speaking, 
instead of tons of catalyst being made 
each day, actually millions of acres 
are produced. 


The catalysts derived from natural 
clays also have large surfaces. If both 
natural montmorillonite catalysts and 
the synthetic catalyst are made of 
silica and alumina, what is the differ- 
ence between them? Is the synthetic 
catalyst more active and more stable 
just because it is purer? The avail- 
able evidence seems conclusive that 
the two catalysts are quite different. 
According to X-ray diffraction re- 
sults, the natural catalysts are crystal- 
line whereas the synthetic catalyst is 
amorphous. The results obtained when 
cracking with the two catalysts are 
different. For a given gas-oil con- 
sumption, the natural catalysts pro- 
duce more gasoline and less gas than 
synthetic silica-alumina. At the same 
time the gasoline produced by natural 
catalysts is more olefinic and less aro- 
matic than that produced by the syn- 
thetic catalyst under comparable con- 
ditions. The synthetic catalyst, al- 
though more expensive, is very much 
superior to the natural catalyst for 
the production of aviation-base stock 
because of the low olefinic and high 
aromatic content of the gasoline. 


Contacting Oil With Catalysts 


When oil vapors are contacted with 
either natural or synthetic catalysts, 
a portion of the oil is converted into 
other products. The extent of the con- 
version is dependent upon the operat- 
ing conditions used. 

The most obvious method of con- 
tacting oil with catalyst is to pass 
oil vapors through a fixed bed of 
catalyst. The variables in such, an 
operation are: (1) Temperature; 
(2) pressure; (3) the quantity of oil 
charged per unit of time per unit of 
catalyst (space velocity); and, (4) the 
length of time the oil is passed 
through the bed before regeneration 
(process period). The process vari- 
ables and their effects on conversion 
of the charging stock may be sum- 
marized as follows: 


1. Temperature—An increase in 
temperature increases the conversion. 
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The usual temperatures are in the 


range of 600° to 1,100° F. 


2. Pressure.—An increase in system 
pressure results in an increase of 
conversion in the lower pressure 
ranges. Usual pressure ranges.are at- 
mospheric to 100 lb. per sq. in. 


3. Space velocity—A decrease in 
space velocity increases conversion. 
Two definitions of space velocity are 
common: liquid-hourly-space veloc- 
ity—the ratio of the volume of the 
oil charged per hour to the volume 
of the catalyst; and weight-hourly- 
space velocity—the ratio of the weight 
of the oil charged per hour to the 
weight of the catalyst. In fluid cat- 
alytic cracking the latter is used. 
Usual space velocities are 0.1 to 10 
weights of oil per weight of catalyst 
per hour. 


4. Process period.—A decrease in 
the length of the process period 
serves to increase conversion. The 
process period may be as short as 1 
minute and as long as several hours. 

In the fluid catalytic cracking proc- 
ess the conversion of oil into other 
products is dependent upon the same 
variables. The definition of weight- 
hourly-space velocity is, just as pre- 
viously, the weight of oil charged 
per hour per weight of catalyst in 
the reaction zone. The weight of cat- 
talyst in the reaction zone remains 
constant, although there is a continu- 
ous flow of regenerated catalyst en- 
tering the reactor and spent catalyst 
leaving it. From the rate of flow of 
catalyst to the reacter and the weight 
of the catalyst in that vessel, it is 
possible to calculate the average resi- 
dence time of a particle of catalyst 
in the reaction zone. 

In the fluid process it is conveni- 
ent to use the concept of catalyst-oil 
ratio, which is defined as the ratio 
of the weight of catalyst entering the 
reactor per hour to the weight of oil 
charged per hour. From the units of 
the three quantities—weight-hourly- 
space velocity, residence time of the 
catalyst, and catalyst-oil ratio—it is 
found that their product is equal to 
unity. From this fact it follows that, 
at constant weight-hourly-space veloc- 
ity, an increased catalyst-oil ratio cor- 
responds to a shorter residence time 
of the catalyst and, hence, results in 
an increased conversion. 

An increase in conversion, there- 


fore, can be obtained by: (1) A high- - 


er temperature; (2) a higher pressure; 
(3) a lower space velocity; and (4) a 
higher catalyst-oil ratio. 


Product Distribution in Once-Through 
Fluid Catalytic Cracking 


The next information necessary for 
an understanding of catalytic crack- 
ing has been called product distribu- 
tion, i.e., the relative yields of vari- 
ous hydrocarbon fractions at any giv- 
en conversion level. It has been found 
that the most important factors af- 
fecting product distribution are the 
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Fig. 1: Once-through fluid-catalyst cracking 
of gas oils 


type of the catalyst, the conversion 
level, the temperature, and the qual- 
ity of the charging stock. The influ- 
ence of the nature of the catalyst has 
already been discussed. Inasmuch as 
only synthetic catalysts are to be used 
in fluid units for aviation-gasoline 
production, the present discussion will 
be limited to U.O.P. type “A” cat- 
alyst. 

The effect of the conversion level 
on product distribution is shown 
graphically in Fig. 1. In these curves 
the term “conversion” is used in a 
general sense to mean the degree to 
which the cracking reactions have 
proceeded. “Conversion” may be ex- 
pressed quantitatively as the disap- 
pearance of gas oil, as the yield of 
gasoline and gas or, preferably in 
some instances, as the yield of C; 
plus lighter hydrocarbons. As shown 
in Fig. 1, the production of dry gas 
(C; and lighter) increases continuous- 
ly at an accelerating rate with in- 
creased conversion. The yields of C, 
and C; fractions, increase in a more 
nearly linear *manner. Because C, frac- 
tion becomes more saturated as con- 
version is increased, there is a maxi- 
mum yield of butylenes that can be 
obtained at a given temperature from 
any particular charging stock. The 
curve showing the yield of gasoline 
also passes through a maximum; and, 
in the region of decreasing yield, 
overcracking is said to be taking 
place. Like dry gas, the production 
of coke (the carbonaceous material 
deposited on the catalyst) increases 
rapidly with increased conversion. 
The curves of Fig. 1 are purely dia- 
grammatic, and are intended only to 
show the general nature of the rela- 
tion between the conversion level and 
the yield of some of the products; but 
in columns “A,” “B,” and “C” of 
Table 1 data are given which show 
some of the effects discussed herein- 
before. 

If conversion is held constant, an 
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1—TYPICAL ONCE-THROUGH FLUID-CATALYTIC CRACKING RESULTS 
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increase in temperature results in an 
increase in the production of dry gas 
and a decrease in the yield of C;, the 
yield of gasoline, and the production 
of carbon. There is evidence that, for 
stocks of low characterization factor,* 
the effect of temperature on the yield 
of gasoline is minimized and may be 
reversed. The effect of temperature 
on the yield of total C.’s at constant 
conversion is relatively minor. The 
results shown in columns “D,” “F,” 
and “G” indicate the difference in- 
volved. 


Product Quality in Once-Through 
Fluid. Catalytic Cracking 


“Product quality” in catalytic crack- 
ing can be considered an extension 
of product distribution, because it de- 
pends upon the relative yields of the 
different types of hydrocarbons in a 
given boiling range; i.e., the propor- 
tions of paraffinic, olefinic, naph- 
thenic, and aromatic hydrocarbons in 
each fraction. In general, the same 
factors affect product quality that 

*Referred to herein as “characterization 
factor K; see reference (5). 
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influence product distribution; viz., 
type of catalyst, conversion level, 
temperature, and quality of the charg- 
ing stock. 

The data given in Table 1 aid in 
understanding the effects of each of 
these variables. An increase in con- 
version in a given temperature range 
tends to reduce the olefin content of 
all products. In the case of the C. 
and C; fractions, the decrease in ole- 
fin content is accompanied by in- 
creases in the proportions of isobu- 
tane and isopentane. It is interesting 
to note that the concentrations of 
n-butane and n-pentane remain rela- 
tively constant at about 5 to 10 per 
cent by volume of the C, and C; frac- 
tions, respectively, over the entire 
range of temperatures and conver- 
sion levels normally encountered. 
The decreased olefin content of the 
gasoline fraction at higher conver- 
sions is accompanied by an increased 
aromatic content, and these changes 
together result in superior leaded 
antiknock ratings at higher conver- 
sions. The fraction boiling just above 
aviation gasoline and below the ini- 
tial boiling point of the charge (nor- 


mally 340° to 400° F.) is called heavy 
naphtha, and is characterized by a 
relatively low degree of unsatura- 
tion—usually with a bromine num- 
ber less than 10, and a high aromatic 
content that amounts to 80 to-90 per 
cent at high conversions. This mate- 
rial ordinarily is blended into motor 
fuel, for which it has excellent prop- 
erties; but extensive work is being 
done at the present time in an effort 
to convert as much of it as possible 
into the boiling range of aviation 
gasoline. The A.P.I. gravity and the 
characterization factor of the recycle 
stock (400° F.+) decrease markedly 
with increased conversion. 

An increase in the characterization 
factor of the charging stock at a giv- 
en conversion level and temperature 
results in an increase in the unsatura- 
tion of all the products. There is an 
accompanying decrease in the iso- 
paraffin content of the C, and C; frac- 
tions, and in the aromatic content of 
the aviation gasoline. The effect of 
the quality of the charging stock on 
the aromatic content of the heavy- 
naphtha fraction is small. 

The effect of increasing tempera- 
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ture at constant conversion is to in- 
crease the methane and hydrogen con- 
tent of the dry gas and to increase 
the olefin content of all fractions. 
There is a minor tendency for the 
aromatic content of the gasoline and 
naphtha fractions to be increased by 
high-temperature operation. 


Catalytic Cracking of Lighter and 
Heavier Stocks 


The foregoing discussion has been 
limited to typical gas oils boiling ap- 
proximately between 400° and 750° F 
If a stock with an appreciably lower 
average boiling point, a kerosene for 
example, is catalytically cracked, the 
following differences in results are 
found: (1) The stock is more refrac- 
tory; i.e., more severe processing con- 
ditions are required to realize a given 
conversion level. (2) The products are 
less olefinic than those from a typical 
gas oil. The gaseous fractions contain 
more isoparaffins, and the liquid frac- 
tions are more aromatic. (3) There 
are only minor deviations from the 
product-distribution curves discussed 
hereinbefore unless the initial boil- 
ing point of the charge is in the 
boiling range of the products. 

Conversely, heavier stocks are more 
easily cracked and yield more unsat- 
urated products. Thus it is possible 
to vary the conversion and quality 
of products obtainable from a given 
unit over wide ranges by proper 
selection of the boiling range of the 
charging stock. Of great interest in 











TABLE 2—COMPARISON OF ONCE-THROUGH AND RECYCLE OPERATIONS—FLUID 
CATALYTIC CRACKING 


Operation 


330° F., once-through 
. 


334° F., recycle* 





Charging stock 


——, 
33° A.P.I., 11.7-K7 400° to 725° F. gas oil 
a 














"a 
Temperature High 
Combined feed ratio (total feed per "~ ——, 
fresh feed) 1.00 1.53 
| aie ‘ ee 
Per cent Per cent Per cent Per cent 
Yields (per cent fresh feed): by weight by volume by weight by volume 
Dry gas, C, 12.7 12.0 te 
Cc, NR oe a 11.3 16.8 13.5 19.9 
c fraction .... yids 8.0 10.9 9.4 12.9 
Depentanized C, at 400° F. ....... 25.0 26.8 31.9 348 
Recycle stock, ‘400° F.+ 378 36.9 27.7 26.7 
Catalyst carbon 5.2 5.5 
Total 100.0 91.4 100.0 94.3 
*Total 400° F.+ recycle stock returned with fresh feed in amount indicated. +U.O.P. 


characterization factor. 





the postwar operation of fluid cata- 
lytic units is the possible cracking of 
topped and reduced crudes without 
preliminary flashing. 


Recycle Operation in Fluid Catalytic 
Cracking 


It is well known that in thermal 
cracking a higher yield of gasoline 
can be obtained in a recycle opera- 
tion than in a once-through operation. 
It was shown in Universal pilot plants 
using synthetic catalysts’ that this 
same effegt holds in catalytic crack- 
ing, and that the yield of gasoline 
can be increased by a recycle opera- 
tion. Furthermore, it is usually pos- 
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4 
SOLINE FROM FIRST STAGE 


unit (two reactors with common regenerator) 


sible to realize the increased yield of 
gasoline with a more favorable gaso- 
line-to-carbon ratio. In commercial 
practice, however, it is generally true 
that, although higher yields can be 
realized by a recycle operation, high- 
er production from a given plant is 
possible in a once-through process. A 
typical comparison of a once-through 
and a recycle operation is given in 
Table 2. In most cases the improve- 
ment in yield obtained by recycle 
operation is accompanied by an im- 
provement in the antiknock quality of 
the aviation-base stock. 


Finishing 


Present aviation-gasoline specifica- 
tions are such that base stocks of 
high quality must be relatively low 
in olefin content and high in aromatic 
content. These requirements can be 
met in fluid catalytic plants in two 
ways: First, the unit may be operat- 
ed at relatively low temperatures 
(800° to 900° F.), in which case a 
base stock having a low bromine 
number and the necessary high lead 
susceptibility is produced. However, 
conversions high enough to corre- 
spond to the desired aromatic con- 
tent are difficult in such an opera- 
tion on most stocks because of the 
severity of other operating conditions 
necessary, and beeause of relatively 
high production rates of carbon at 
the lower temperatures. As an alter- 
native, the cracking operation can be 
carried out at higher temperatures 
and higher cenversions. The opera- 
tion produces a base stock which is 
rich in aromatics but which, unless 
unusually high conversions and low 
characterization-factor stocks are 
used, contains a higher quantity of 
olefins than can be tolerated directly 
in aviation-base stocks. Accordingly, 
some method of treating this gaso- 
line must be employed. 

It was found that, when the gaso- 
line from high-temperature catalytic 
cracking is contacted with a synthetic 
silica-alumina catalyst’ in the tem- 
perature range of about 700° to 900° 
F., a base stock of exceptionally high 
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W HEN will you be able to spare your 
International Industrial Equipment for service work 
this fall and winter? That question takes planning in 
advance. 


The International Industrial Power dealer is work- 
ing on a tight service schedule. He has a big job on his 
hands keeping heavy-duty equipment in his territory 
in good running order. On the other hand, it is vital 
that your equipment be idle as few working hours as 
possible. 

SCHEDULED SERVICE is the answer—the program 
International dealers are following to take care of 
everyone in the shortest possible time. 

1. Tell the dealer as far in advance as possible what 
overhaul you need done, what equipment will need 








Stands for 







HEDULED SERVICE 
by SKILLED SPECIALISTS 





servicing, and when you can bring it in for service. 


2. Tell him what new parts you will need, so they 
can be ordered in advance. 


3. Make minor repairs yourself, so the dealer’s serv- 
icemen will have more time for urgent, major overhaul. 


The International dealer has the shop facilities, the 
skilled workmen, and the precision tools to handle 
service work with the least expenditure of money and 
war-needed metals. Let him help you keep your Inter- 
national TracTracTors, Wheel Tractors, Power Units, 
and allied equipment on the job. 


INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago 1, Illinois 


Say War Sounds... Save and Sewe pomerica 

















quality is produced. Not only is the 
olefin content reduced by hydrogen 
transfer, but isomerization also takes 
place; so that a marked improvement 
in antiknock quality results. This 
operation is highly desirable in many 
instances, particularly when paraf- 
finic charging stocks are processed. 
However, the equipment for fluid cat- 
alytic treating can be employed for 
additional gas-oil cracking, so that 
the desirability of fluid catalytic 
treating depends upon a balance be- 
tween the production rate and the 
quality of the base stock, as well as 
upon other factors which necessitate 
a separate evaluation of each refinery 
situation. 

A second method of removing ole- 
fins from gasolines is sulfuric-acid 
treatment. The removal of the olefins 
and, in the case of high-sulfur stocks, 
the simultaneous desulfurization real- 
ized results in marked improvement 
in lead susceptibility (hence, leaded 
octane number). However, the ar- 
rangement of the other components 
of the gasoline through fluid catalytic 
treating is not realized, and the im- 
provement in quality is inferior to 
that obtained in the catalytic treat- 
ing step. This difference in quality is 
offset in part by a considerable re- 
duction in the amount of equipment 
required, and can be minimized fur- 
ther by the operation of the first- 
stage cracking step at higher conver- 
sion levels. Accompanying the acid 


treatment, of course, is a loss of hy- 
drocarbons and an appreciable con- 
sumption of acid. 

A third finishing method is a rela- 
tively new Universal development 
known as “polytreating.” This opera- 
tion comprises liquid-phase treatment 
of the gasoline in the presence of a 
U.O.P. solid catalyst. The results are 
comparable with those which can be 
realized by sulfuric-acid treatment, 
because the principal reaction in both 
processes is the removal of olefins. 
The improvement in quality is, there- 
fore, largely a result of the improved 
lead susceptibility resulting from re- 
moval of the olefinic compounds. The 
prime feature .of this process is the 
long life of the catalyst, which makes 
it economically attractive. The high- 
boiling material produced in this oper- 
ation is quite satisfactory for catalytic 
recracking; thus the volumetric loss 
of aviation fraction attending the 
polytreating operation itself is not 
chargeable against the combined cat- 
alytic cracking and treating opera- 
tion, as a large part of the bottoms 
can be recovered as aviation gasoline 
in the recracking step. 

Present wartime restrictions pre- 
clude a tabylation showing the su- 
perior antiknock quality of the base 
stocks, but it may be stated that fluid 
catalytic treating produces a quality 
of base stock not approached by the 
other treating methods. 

The catalytic cracking and treating 
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apeguard Vital Operations 

@ More than ever before, industry is learning the importance of protecting per- 
sonnel, facilities and materials. Sturdy, long-lasting fence supplies that essential 
need, and on its service and quality records, Page Fence is recommended for 
trustworthy safeguarding. If your property does not have this protection, plan now 
for its erection when material is available. Send for copy of FENCE FACTS 
and name of Association member nearest you. Consult this trained fence 
specialist. Address PAGE FENCE ASSOCIATION, Headquarters: Monessen, Pennsylvania. 
PRODUCT OF PAGE STEEL & WIRE DIVISION ¢ AMERICAN CHAIN & CABLE COMPANY, INC., BRIDGEPORT, CONN. 


process would be extremely simple 
if it were not for the fact that during 
processing a carbonaceous deposit 
forms on the surface of the catalyst. 
This deposit seriously impairs the ef- 
fectiveness of the catalyst, and makes 
necessary its periodic regeneration. 
Thus, the problems of minimizing the 
production of the deposit and of re- 
moving it without permanently dam- 
aging the activity of the catalyst are 
of major concern. 

From fundamental studies it was 
learned that excessive temperatures 
are detrimental to the activity of the 
catalyst. And yet high temperatures 
are practically synonymous with re- 
generation, because the latter is ac- 
complished by combustion of the car- 
bonaceous deposits. When the prob- 
lem of regeneration in a fixed bed of 
catalyst is examined, it soon becomes 
apparent that combustion with air 
without cooling is, in most cases, not 
possible without subjecting the cat- 
alyst to such temperatures in the 
burning wave that its catalytic activ- 
ity is soon destroyed. The most com- 
mon expedients for controlling this 
temperature are dilution of the re- 
generation air with inert gases and 
provision for internal cooling. 

In the regeneration of fluid cat- 
alyst the problem is the same—ex- 
tremes of temperature must be avoid- 
ed. The turbulence and constant cir- 
culation of the particles of catalyst 
make it impossible to build up ap- 
preciable temperature gradients in 
the regenerator or to realize the burn- 
ing waves characteristic of regenera- 
tion in a fixed bed. This same condi- 
tion in the regenerator also permits 
the use of undiluted air without pre- 
heating. 


Commercial Fluid Catalytic 
Cracking Units 


The basic type of commercial fluid 
catalytic cracking unit, the so-called 
“single-stage” unit, consists funda- 
mentally of a regenerator and single 
reactor. When it is desirable to treat 
by means of fluid catalysts the gaso- 
line made on a single-stage unit, it 
is necessary to resort to a “blocked- 
out” operation—in which gasoline is 
produced for a few days, then treated 
in the same equipment. Although this 
type of operation is feasible, it has 
the disadvantage of lower calendar- 
day throughput, of increased tankage 
requirements, and of the necessity of 
changes in operating conditions while 
the unit is on stream. 

The “two-stage” unit, which simul- 
taneously cracks raw oil to gasoline 
and treats this gasoline to make a 
finished base stock, avoids these dif- 
ficulties. The two-stage unit consists 
of two reactors with a common re- 
generator, each reactor running under 
the optimum conditions for the task 
it is performing. Inasmuch as the 
two-stage unit can be run with both 
reactors on cracking, if desired, it 

(Continued on page 142) 
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The War Emergency Pipelines, familiarly known as the i 

Big-Inch (24-inch) and the Little Big-Inch (20-inch), will be tL = 
recorded as one of the greatest single home-front achieve- JOHN DuVALL H. C. GALLOWAY. 
ments of this war. Its benefits will be a boon to posterity. Accountant Auditor Field Manager 


Cooperating with our government and pipe line construc- 

Pee tion companies engaged in completing this gigantic 

go project, |. C. Little, Contractor, penetrated one of the most 

D. HAMILTON = c sean precipitous mountain regions ever attempted with large 
mting Foreman Bending Foreman diameter pipe, which was completed without a single 
serious accident to any employee on the construction line. 





Upon completion of our first assignment of the Little Big- 
Inch, which was ahead of schedule, we were reassigned 
to construct a third section over a rough and difficult 
mountainous terrain in West Virginia. 





In acknowledgment to our employees and government o 
i i a : JOHN REGISTER 
agency associates, for their loyalty and untiring efforts in WEP. Chief In- 
the building of this line, we express our deep gratitude * Spector Engineer 


JACK JONES JESSE M. BOLES and the gratitude of the petroleum industry. 
Machine Ditch Lowering-in 
Foreman Foreman 


1. ¢. LITTLE, Contractor 


1608 MERCANTILE BANK BLDG.:*:* DALLAS 
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You Can't Top 
FRANKS MACHINE CO. 
Core Drills 


With the world facing a crucial oil shortage . . . speed 
in discovering new reserves IS essential ... NOW! And, 
speed is nothing new to users of FRANKS Core Drilling 
equipment. For over 16 years FRANKS Rigs have been | 
helping to speed up discoveries of new oil reserves in 
many parts of the world. 








Franks Portable Rigs are built from designs conceived in 
the field, by practical engineers. Thus they meet the 
specifications of particular operators who insist upon 
doing the job BETTER... FASTER . . . and at LOWER 
COST. 


The units illustrated here, are only a few pieces of 
drilling equipment now available from FRANKS. 











Write for complete catalog. 


FRANKS MACHINE CO. 


@ ENID, OKLAHOMA 


MODEL “F” STANDARD DRILL (Left). 
Standard Drill can be furnished with or 
without Kelly Type Drilling Attach- 
ments. Kelly Attachments give combined 
rotary method with hydraulic feed. 


Has proved performance from the many 

_used in various drilling operations, such 
as shot hole drilling, core drilling and 
water well drilling. 


A machine suitable for drilling seismo- 
graph shot holes five hundred to six 
hundred feet in depth, shallow core 
drilling one thousand feet in depth, 
using 2%” N drill pipe. Also suitable 
machine for digging 6” diameter water 
wells to three hundred feet in depth. 
Casing can also be set with the mo- 
chine. 





Can be mounted on a one and one- 
half ton truck. 





Franks Portable Drilling Rigs 
are Available for All small 
Drilling Jobs......... 


@ SHOT HOLE DRILLING V 





@ CORE DRILLING ¥, 








@® WATER WELL DRILLING 7 














@ SHALLOW PRODUCTION c 
DRILLING 








A complete line of drilling supplies and repair 
parts can be furnished for the above drills. 


AYLI G ET = 
MACHINE CoO. 
203 East Main ‘St. 


ENID, OKLAHOMA 











Exclusive Export Distributors: 


ACME WELL SUPPLY CO., 19 RECTOR ST., NEW YORK, N. Y. 
Cable Address: ACMEQUIP 














MODEL FDM skidded unit. 
Capacity 7 inch hole; 4000 
feet. Two piece sectional 
mast, tubular steel construs- 
tion, 65 feet in clear, 70 feet 
overall. Built in two units 
which may be taken apart to 
facilitate transportation. Com- 
plete unit powered by one 
large motor, with a small 
motor as a standby. Also can 
be furnished truck or trailer 
mounted. 


(Left) MODEL KC KELLY RIG. Designed 
for heavy duty work, drilling in all 
types of formation; has a 10 foot 
mechanical or gravity feed .. . 
equipped with 3” square Kelly 15’ 6” 
long. FXG 4% x 6 Gardner-Denver 
Pump, using 2%” tool joint pipe. Rec- 
ommended for 1000 feet, cutting 5 
inch hole. Proved very satisfactory on 
West Coast where boulder drilling is 
encountered. 









































































































Seep SRT 


offers a wide range of operating flex- 
ibility and control of the quality of 
the product. 

In the following description of the 
flow (wartime restrictions have pre- 
vented the presentation of a detailed 
flow diagram) the equipment involved 
in cracking will be called “first- 
stage,” whereas that on treating will 
be called “second-stage.” 

The raw-oil charging stock, usually 
gas oil, is preheated by heat exchange 
with a recirculating stream on the 
first-stage fractionating column; it 
then goes to the catalyst-to-oil heat 
exchanger, where it receives further 
preheat from a stream of catalyst 
which circulates between the ex- 
changer and the regenerator. The pri- 
mary purpose of this heat exchanger 
is to give a wide degree of flexibility 
to the catalyst-to-oil ratio on the first 
stage. As there is a definite amount 
of heat to be removed from the re- 
generator, it is obvious that, when 
part of it is transferred in the heat 
exchanger, there will be less left to 
be transferred by the catalyst circu- 
lating between the regenerator and 
the reactor; thus a lower catalyst-to- 
oil ratio is permitted. Any additional 
heat required by the reactor is sup- 
plied by means of a fired tubular 
heater, in which the charge is heated 
further. The raw oil then enters the 
reactor riser, where it comes into con- 
tact with the hot regenerated catalyst 
flowing from the regenerator. The oil 


is now completely vaporized, and the 
catalyst is fluidized to a relatively 
light condition so that the mixture 
flows upward into the reactor. Usual- 
ly recirculated process gas or steam 
is injected into the reactor riser to 
aid in fluidizing the mixture. 

The vapors leaving the reactor 
carry some of the catalyst fines with 
them. The major portion of these 
catalyst fines is recovered by passing 
the vapors through cyclone separa- 
tors. The remainder of the fines is 
recovered as a slurry at the bottom 
of the fractionating column. 

The products of the reaction are 
then fractionated in the first-stage 
fractionating column and gas-concen- 
trating equipment, from which a gas- 
oline cut is returned to the second- 
stage reactor for treating—usually at 
a somewhat lower space velocity and 
temperature. Heat is furnished to the 
second-stage reactor principally by hot 
catalyst from the regenerator, the 
catalyst-to-oil ratio in this stage being 
relatively high. From the _ second- 
stage reactor the treated product 
passes to the second-stage fractionat- 
ing and gas-concentrating sections 
for separation. 

The air required for combustion of 
the carbonaceous material on the 
spent catalyst enters at the base of 
the regenerator risers and carries the 
catalyst upward into the regenerator. 
As the regenerator is quite large— 
some regenerators being more than 40 
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HAERING GLUCOSATES 


Protect your plant against corrosion, the destroyer of 
piping systems, boilers and condensers. Corrosion scale 
retards heat transfer and lowers efficiency. Call in a 
Haering engineer without obligation, and let him show 
you how Haering Glucosates save you money and in- 
crease production. Or write for these booklets .. . 


“Organic Methods of Scale and 


Corrosion Control” 
“Water Studies” 
“Water Treating” 


WE READ 
WATER 


- Sis pbs tous 


D.W. HAERING & CO. Inc. 


GENERAL OFFICES 


205 West Wacker Drive 


Chicago, Illinois. 






ft. in diameter—a perforated plate is — 


installed to insure even distribution, ~ 


The regenerated catalyst flows into 
the drawoff wells, down to the two 
reactors, and on to the catalyst-to- 
oil heat exchanger. The material in 
the stand pipes is quite dense, so that 
the heat developed is sufficient to 
cause the catalyst to flow into the 
reactors and heat exchanger — the 
flow rates being controlled by the 
slide valves. The products of com- 
bustion leave the regenerator through 
a cyclone separator, which removes 
the greater part of the entrained cat- 
alyst. The gases then go through a 
steam generator, which recovers a 
large part of the waste heat, and then 
through a Cottrell electrical precipi- 
tator, which recovers most of the re- 
maining catalyst. From there gases 
are discharged into the atmosphere. 


Future of Catalyst Cracking 


The demands of war have occasion- 
ed intensive study of internal-com- 
bustion-engine design for greater 
power output, and new fuels have 
had to be developed for use in the 
new engines. Fortunately the petro- 
leum industry was ready at the out- 
break of war with new processes to 
produce such fuels. Catalytic crack- 
ing had been developed of such flex- 
ibility that it was possible to meet 
the stringent requirements of our 
armed forces. 

There is no doubt that after the war 
automotive-engine designers will in- 
corporate many features of aircraft- 
engine design in automobiles, and 
they will premise their designs on 
the availability of fuels of much 
higher quality than those which ex- 
isted before the war. 

There need be no apprehension 
on the part of the small refiner as 
to the utility and economy of adapt- 
ing catalytic cracking to his refinery 
operations after the war. Although it 
is true that the cost of such installa- 
tions may not seem attractive at this 
time, nevertheless the continued de- 
velopment and refinement of the 
process shows a progress which is 
most encouraging. It is a foregone 
conclusion that he will benefit great- 
ly from the present activity of re- 
search and development in this art. 
The many large and costly commer- 
cial installations are the proving 
and developing grounds for refine- 
ments which will produce the plants 
of the future to fit the capacity and 
pocketbook of the small refiner. 
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HUNT All-Steel Line Valves feature a reversible disc and seat of stainless steel, 
which gives double the life of ordinary valves. The seat, or ring, is of a lower 
Brinell Hardness than the disc, assuring positive seal as the disc and seat wear. 
STANDARD The same disc and seat will fit any of the various valves of the same size, whether 


screwed or flanged. 


The construction of Hunt All-Steel Valves is such that it is unnecessary to 
remove the valve from the line to reverse or renew the seat or valve. Simply 
remove the flange bolts, and raise the bonnet sufficiently to clear the seat. Valves 
can be repacked under pressure, as bonnet top has a machined recess which seals 


the valve around the stem when it is in full open position. 


Hunt All-Steel Valves are space savers, too. Unnec- 


essary connections are eliminated, and the compact 


-DUTY ° ° es 
HEAVY design reduces space requirements to a minimum. 





FIELD SHOPS: 


Houston, Bay City, Corpus Christi, 
Jennings, Shreveport, Harvey [ 


EXPORT SALES: HUNT TOOL COMPANY 


W-K-M Company, Inc. 


RE Rey, Yori City HOUSTON, TEXAS, U.S. A. 








Like time, obsolescence never stops. And during war 
the pace of obsolescence increases. Idle or worn equip- 
ment, which only a few months ago seemed to have 
capital value, may now be properly classified for scrap. 


Never before has the need for industrial iron and 
steel scrap been so urgent. Lake shipments of iron ore 
are more than 8 million tons behind schedule. Scrap 
inventories have declined. We face a critical scrap 
shortage with serious loss of steel production this 


winter unless millions of tons of dormant scrap is made 
available to the hungry iron and steel furnaces. 


Have your salvage foreman review with you his 
materials and equipment classifications and change to 
scrap every item which may reasonably be so considered. 
If there may be any advantage in taking these write- 
downs in values this year so much the better. Certainly 
there is no better time to “throw your scrap into the 
fight.” 


GRANT BUILDING 











Coordinating Wartime 


Internal-Security Programs 


by Col. George K. Engelhart* 


HE internal-security program of 

the War Department has, as its 
principal objective, the protection, 
within continental United States, of 
continuity of production and delivery 
of materials required by the armed 
forces, against all hazards, except 
those within a combat zone resulting 
from a major invasion. These haz- 
ards comprise sabotage and other ‘de- 
structive acts and omissions, includ- 
ing natural disasters, accidental fires, 
and industrial accidents to war plant 
labor. The scope of the program is, 
accordingly, not limited to protection 
against sabotage and the safeguard- 
ing of military information on pro- 
duction and delivery of materials. 

The specific legal authority, upon 
which the internal-security program 
was established, is an executive or- 
der of the president of the United 
States, as commander-in-chief of the 
Army, No. 8972, of December 16, 
1941. That order authorized and di- 
rected the secretary of war, when- 
ever he deems such action to be nec- 
essary or desirable, and the secretary 
of the Navy, whenever he deems such 
action to be necessary or desirable, 
to establish and maintain military 
guards and patrols and to take other 
appropriate measures to protect from 
injury or destruction national-defense 
material, premises, and utilities. This 
order, by express language, did not 
limit or modify the duty and re- 
sponsibility of the Federal Bureau of 
Investigation of the Department of 
Justice with respect to the investiga- 
tion of alleged acts of sabotage. 


Scope of the Problem 

The protection problem consists of 
two main subdivisions. The first of 
these is the protection of materials, 
including war materials, premises and 
utilities, from injury by accidental 
fire; explosion; natural disaster, such 
as flood, hurricane, and conflagration; 
civil disorders, accident; sabotage and 
espionage; deterioration, through ex- 
posure to weather; organized fifth- 
column activities, and enemy in- 
vasion. Production is also liable to 
hazards attributable to untrained per- 
sonnel and insufficient supply of raw 
materials and primary power, but 
neither of these is considered an ap- 


*Chief, Federal Coordination Branch, In- 
ternal-Security Division, Provost Marshal 
General’s Office. , 
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Paper presented 
at group session 
on Protection of 
Petroleum Facili- 
ties, American 
Petroleum  ~Insti- 
tute,-Chicago, ILL., 
_Nov. 8-11, 1943. 


propriate element of the internal-se- 
curity program. 

The second subdivision compre- 
hends the protection of manpower— 
principally the employes of vital war 
facilities—from injury, whether de- 
liberate or accidental, by contamina- 
tion of food, water, and drugs—which 
may be described as internal-security 
defense against biological warfare; 
civil disorders; industrial accidents, 
sabotage, and espionage; natural dis- 
aster; enemy invasion or fifth-column 
activities; and absenteeism or “slow- 
downs” attributable to subversive ac- 
tivities or illness (the latter includ- 
ing occupational diseases, but not in- 
cluding labor disputes, lack of inter- 
est, or undernourishment which are 
not considered appropriate to the in- 
ternal-security program). 

Although the impact on production 
and delivery of materials of untrained 
personnel, insufficient raw materials, 
absenteeism and undernourishment is 
fully recognized by the War Depart- 
ment, it is believed that appropriate 
control activities can best be operated 
by other agencies of the federal Gov- 
ernment such as the Department of 
Labor, Department of Agriculture, 
and the War Production Board. 


Countersabotage and Espionage 


Safeguarding of military informa- 
tion, internal security, and the in- 
vestigation of suspected subversive 
activity are separate but closely re- 
lated missions. The formulation of 
War Department policies and regu- 
lations pertaining to the security of 
information is a function of the Mili- 
tary Intelligence Service, under the 
assistant chief of staff, G-2. Those 
policies are binding upon all Army 
agencies and personnel, and those per- 
taining to the security of information 
on the production and delivery of 






materials are the direct concern of 
both the procurement services and 
agencies charged with internal-se- 
curity responsibilities. 

In the language of Army regula- 
tions: “Military information is of 
varying degrees of value to foreign 
governments and, therefore, requires 
the exercise of varying degrees of 
precaution for its safety.” Such in- 
formation, called “classified informa- 
tion” within the Army, is appro- 
priately marked “secret,” “confiden- 
tial,” or “restricted,” to indicate the 
required degree of precaution for its 
safety. Classified production informa- 
tion includes documents and engi- 
neering data, such as photographs, 
specifications and drawings, and ma- 
terial, whether complete or in proc- 
ess of development. Classified War 
Department contracts include a clause 


_requiring security of information, and 


the contractor is bound to extend the 
provisions of that clause to any of 
his subcontractors who undertake any 
part of classified work or projects. 

The internal-security mission of 
safeguarding information on produc- 
tion is discharged principally by es- 
tablishing, at vital facilities, adequate 
measures for the identification and 
control of both employes and visitors, 
the exclusion of casual visitors not 
essential to production; the finger- 
printing of employes; loyalty investi- 
gations of employes in positions offer- 
ing opportunities for espionage and 
sabotage; the removal from war work 
of enemy aliens and potential sub- 
versives, when appropriate; the estab- 
lishment and training of plant guard 
forces and careful inspection to de- 
termime whether management and 
the employes concerned comply with 
the regulations for the safeguarding 
of classified matter. 

Both sabotage and espionage are 
federal crimes. The enforcement of 
federal law is a responsibility of the 
Department of Justice. Its agency, the 
Federal Bureau of Investigation, is 
charged with criminal investigations 
and apprehensions of criminals. The 
bureau refers to other divisions of 
the Department of Justice, for prose- 
cution, cases in which its investiga- 
tions disclose violation of federal 
statute. All suspected acts, or omis- 
sions to act, involving possible sub- 
versive activity and all suspected 
subversive individuals are reported to 
it for investigation. The bureau close- 
ly cooperates with the Military In- 
telligence Service, the Office of the 
Provost Marshal General, and the Of- 
fice of Naval Intelligence. The Office 
of the Provost Marshal General, for 
example, supervises the fingerprint- 
ing of employes of important facili- 
ties, and assigns a code number to 
each facility under military surveil- 
lance. Fingerprint cards are trans- 
mitted by the War Department field 
agency charged with continuing pro- 
tection responsibility directly to the 
Federal Bureau of Investigation, 
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perature, pressure, flow 
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“High” and”Low” contacts. button station. 
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x Complete Line 


5 s LIFT FORCE 
x Select special features for 
your application ... 
© Weather-proof 
© Explosion -proof 
© Acid-proof 
© Water-jacketed 
© Minimum Flow 


* General Specifications 


Universal, reversible motor drives a 
power screw thru a sturdy gear reduc- 
tion. Limit switch built-in. Operates 
slip-stem valves for any. medium, up to 
12” size and normally used pressures. 
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AUTOMATIC TEMPERATURE 
CONTROL COMPANY, INC 
LOGAN STREET, PHILA. 44, PA 





which transmits abstracts of certain 
criminal records developed from its 
files to the War Department agency 
indicated by the code number, which 
then refuses to approve the employ- 
ment or orders the removal of indi- 
viduals whose records indicate po- 
tential subversive tendencies. The in- 
vestigative activities of the bureau, 
which relate to subversive acts, are 
distinguishable from the loyalty in- 
vestigations made under the super- 
vision of the Provost Marshal Gen- 
eral, the objective of which is the 
prevention of subversive activity by 
group investigations. The persons un- 
der such loyalty investigations are 
not necessarily suspected subversives. 
The director of the Federal Bureau 
of Investigation, on several occasions, 
has stated that there is yet no evi- 
dence of organized or known enemy- 
inspired sabotage. The bureau, how- 
ever, has revealed many acts of sabo- 
tage performed by individuals. The 
director of the Facilities Security Di- 
vision of the Petroleum Administra- 
tion for War, during a recent meet- 
ing, strongly expressed his opinion 
that information on alleged acts of 
sabotage should be _ transmitted 
through appropriate channels to the 
individuals directly concerned with 
the security of vital facilities and 
commodities. His objective is to keep 
these individuals on the alert, and to 
inform them of patterns or trends in 
sabotage. This information also should 
be of value to management in arriv- 
ing at decisions on the expenditure 
of funds for protective installations 
and the maintenance of guard forces. 
Since that meeting, the Provost Mar- 
shal General has called several con- 
ferences of representatives of the in- 
terested agencies to develop a satis- 
factory procedure whereby informa- 
tion, classified as restricted on al- 
leged acts of sabotage, may be dis- 
tributed to facility managements. It 
is believed this distribution will be 
authorized in the very near future. 


Protection Requirements 


The War Department internal-se- 
curity program for the protection of 
vital facilities and commodity stor- 
ages may be divided into two pri- 
mary subdivisions. The first of these 
is “continuing protection” against 
ever-present hazards; and the second 
is the “emergency protection” which 
must immediately be available in the 
event of natural disaster, civil dis- 
orders, and “fifth-column activities.” 
Fifth-column activities, for the pur- 
pose of this discussion, may be de- 
fined as organized subversive activ- 
ities on a substantial scale. 


Responsibility for Internal Security 


“Primary responsibility” for inter- 
nal security is the basic and con- 
tinuing responsibility of the owners 
and operators and local and state 
governments to provide adequate pro- 
tection for facilities and commodities. 


This protection must be continuous, — 
and it is a duty of the War Depart. © 
ment to keep those having this pri- 
mary responsibility fully alert to the 
hazards, and to assist them by recom- 
mending appropriate security meas- 
ures ordinarily based upon surveys 
or inspections of the more im- 
portant properties. With respect to 
Army owned facilities, such as ar- 
senals and storage depots, the lo- 
cal commanding officer has primary 
responsibility, similar to that of the 
owner of a commercial establishment, 
and the secondary internal-security 
responsibility is that of the command- 
ing general of the service command 
in which the facility is located. 

“Continuing protection” is the “sec- 
ondary” responsibility of War Depart- 
ment agencies to assure the protec- 
tion of facilities and commodities 
against all continuing hazards. These 
hazards comprise, in addition to those 
previously described, air raid and 
espionage. In discharging its “second- 
ary” responsibility, the War Depart- 
ment agency charged with continuing 
protection performs recurring inspec- 
tions, verifies the loyalty of employes, 
removes suspected subversives, estab- 
lishes suitable controls to exclude 
visitors not essential to production, 
recommends appropriate guard forces, 
and requires the maintenance of 
physical protective devices such as 
first-aid fire-protection equipment, 
fences, and other devices to prevent 
accident and to exclude potential 
saboteurs. The requirements upon 
owners and operators of facilities may 
include enforced compliance with 
federal, state, and local laws pertain- 
ing to the security of their facilities 
and their employes. Violation of laws 
intended to eliminate or diminish in- 
dustrial hazards, for example, are of 
direct concern to the agencies charged 
with continuing protection. Such laws 
include fire codes, intended for the 
protection of both property and per- 
sonnel, sanitary laws providing for 
the purity of food and water, and 
laws for the protection of personnel 
against accidents and occupational 
diseases. 

“Emergency protection” is also a 
secondary responsibility of War De- 
partment agencies to provide ade- 
quate additional protection for facili- 
ties and commodities in emergency 
situations—including, as previously 
described, civil disorders, natural and 
was disasters, and extensive activities 
of organized fifth-column groups. 
This emergency protection, “second- 
ary” to the owner’s (state’s) primary 
responsibility, ordinarily involves the 
use of troops especially trained for 
these purposes. This use of troops is 
carefully distinguished from the 
guards provided at nonmilitary facil- 
ities, i.e., facilities other than Army 
or Navy installations. At nonmilitary 
facilities the permanent guards and 
watchmen, required for “continuing 
protection,” are employes of the facil- 
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W INDUSTRIAL | 
HEMICALS 


VING AMERICAN INDUSTRY FOR HALF A CENTURY 


Currently, Dow's nationwide manufacturing facilities are 
producing more than 500 chemicals indispensable to 
American Industry and Victory. There is scarcely a branch 
of industrial activity which is not being served by one or 
more Dow chemicals. 


No single group of Dow products ranks higher in impor- 
tance, however, than those commonly listed as industrial 
or heavy chemicals. An unbroken research program, ex- 
tending over more than fifty years, has developed new and 
improved processes for manufacturing these essential 
chemicals in huge volume. Today, a major portion of Dow's 
tremendous production volume consists of heavy or indus- 
trial chemicals which industry requires in ever-increasing 
quantities. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Chicago + St. Lovis +» Houston + San Francisco + Los Angeles + Seattle 
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CHEMICALS INDISPENSABLE 
TO INDUSTRY AND VICTORY 








ity, usually serving with the Army 
as auxiliary military police; or at 
state-owned facilities they may be 
state troops or militia, all in accord- 
ance with the War Department theory 
of primary responsibility. State and 
local police augment the activities of 
the facility guard forces, but actually 
guard facilities only under unusual 
circumstances. Federal troops are em- 
ployed as facility guards only as a 
temporary expedient, and only until 
such time as the owner or local or 
state government establishes an ade- 
quate guard force for the facility. 


Evaluation of Facilities 


In order that the continuing pro- 
tection program may be properly di- 
rected, it is obvious enough that fa- 
cilities of all classes should be ac- 
curately evaluated as to their rela- 
tive importance to the prosecution 
of the war. For purposes of evalua- 
tion for protection, facilities may be 
divided into two primary classes: 
(1) Facilities and commodity storages 
essential to production; and (2) fa- 
cilities supplying essential services, 
such as power utilities, the vital com- 
ponent facilities of railroads and 
other common carriers, and the im- 
portant installations of communica- 
tions systems. 

During the emergency preceding the 
war, evaluations of production facili- 
ties were based largely upon the rec- 
ommendations of the contracting offi- 
cers of the procurement services, 
called “technical services,” such as 
the Offices of the Chief of Ordnance, 
the Quartermaster General, and the 
Chief of Engineers. As their relation- 
ships were largely confined to prime 
contractors with the War Department, 
it was realized that the War Depart- 
ment required the expert assistance 
of other federal agencies concerned 
with production whereby the rela- 
tive importance of facilities, as to 
total national available production, 
and the relative importance of facili- 
ties producing vital raw materials, 
parts, assemblies, and tools remote 
from War Department contact could 
be revealed in their true values. In 
like manner, it was realized that the 
assistance of federal agencies having 
peace or wartime administrative or 
control jurisdiction over service facili- 
ties, would be invaluable in arriving 
at proper evaluations of nonproduc- 
tion facilities. Examples of such 
agencies are the Federal Power Com- 
mission which has administrative 
jurisdiction over electric power and 
gas utilities, and very complete in- 
formation on them, and the Bureau 
of Mines which has invaluable in- 
formation on mining and related fa- 
cilities. Fhe War Production Board, 
under its broad wartime control over 
production, has available to it very 
complete statistical information as to 
all classes of production, including 
availability of raw materials. 

Upon the request of the War De- 
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partment, the War Production Board 
appointed a board of war-production 
experts, including representatives of 
the War Department, Navy Depart- 
ment, and the Office of Civilian De- 
fense, for the purpose of evaluating 
facilities of all categories. In the proc- 
ess of evaluating any class of facili- 
ties, it calls upon appropriate statisti- 
cal and operating branches of the 
War Production Board, and invites 
representatives of the interested fed- 
eral agencies, including procurement 
services of the Army and Navy to 
sit with it in an advisory capacity. 
This enables the procurement services 
to influence the board’s decisions 
when matters of critical military 
necessity should be given their proper 
weight. 

This board, called the Resources 
Protection Board, “rates” vital facili- 
ties by classes, and recommends or- 
ders of priority within each class. Its 
ratings or evaluations are not manda- 
tory upon the War Department 
agency charged with continuing pro- 
tection, because military information 
may influence the War Department 
to modify the ratings, but ordinarily 
they are accepted without change. 
Principally because those evaluations 
are made by classes, and because the 
production and military situations do 
not remain static, a War Department 
board of officers was appointed with- 
in the Office of the Provost Marshal 
General to review all such recom- 
mendations. It comprises a represent- 
ative from each of the seven procure- 
ment services, a representative of the 
Army Air Forces, and a representa- 
tive of the Navy. This board passes 
upon the recommendations of the Re- 
sources Protection Board and the 
recommendations of both the pro- 
curement services and the War De- 
partment field agencies charged with 
continuing protection responsibility. 


Organization for Internal Security 


The responsibility of the secretary 
of war, under Executive Order 8972 
previously referred to, was delegated 
by him to appropriate military com- 
manders. Those are the commanding 
general, Army Service Forces; the 
commanding general, Army Air 
Forces; the commanding generals of 
defense commands, among whose du- 
ties are the defense of frontiers; and 
the commanding general of the Mili- 
tary District of Washington. The pres- 
ident of the United States, by Execu- 
tive Order 9165, May 19, 1942, direct- 
ed the Office of Civilian Defense, in 
conjunction with and subject to the 
approval of the secretary of war, to 
formulate and establish a facility- 
security program. This program, as 
directed, was intended for the protec- 
tion of essential facilities not of di- 
rect military interest but essential to 
civilian security and health. That pro- 
gram is supplementary to, and is cor- 
related with, the protective programs 
of the Army, Navy, and Federal 


Power Commission, the responsibility 
of which will be described later. 
Among the principal duties of the 
Office of Civilian Defense, under this 
program, is the supervision of the ae- 
tivities of the nine principal federal 
departments and agencies having ad- 
ministrative or regulatory control 
over vital service facilities. 

As you are aware, the Army of the 
United States consists of the Army 
Ground Forces, the Army Air Forces, 
and the Ahmy Service Forces. We are 
principally concerned with the re- 
sponsibility of the command general, 
Army Service Forces, who is charged 
with both emergency and continuing 
protection of facilities and commodi- 
ties important to the prosecution of 
the war and located in continental 
United States, with the exception of 
those specifically charged to other 
commanders and to the secretary of 
the Navy. 


The Provost Marshal General 


The provost marshal general oper- 
ates under the director of administra- 
tion who, in turn, operates under the 
commanding general, Army Service 
Forces, and exercises for the com- 
manding general, Army Service 
Forces, staff supervision of all phases 
of his internal-security program, in- 
cluding those performed. by the pro- 
vost marshal general, the chiefs of 
technical services, and commanding 
generals of service commands. 

The provost marshal general is di- 
rectly charged with the formulation 
of internal-security policies and pro- 
cedures, and exercises supervision of 
the operation of the internal-security 
program, except that the Chief of 
Ordnance, Chief of Chemical Warfare 
Service, and Chief of Transportation 
exercise supervision over the techni- 
cal standards of protection for the 
facilities charged to them for contin- 
uing protection. He assigns continu- 
ing inspection responsibility for spe- 
cific facilities to appropriate War 
Department agencies. He maintains 
close coordination with the War Pro- 
duction Board, the Navy, Federal 
Power Commission, Department of 
Labor, Petroleum Administration for 
War, Bureau of Mines, Office of Ci- 
vilian Defense, and all other inter- 
ested federal and private agencies on 
matters pertaining to protection of 
facilities and commodities important 
to the prosecution of the war. He also 
obtains action by the appropriate fed- 
eral agencies upon recommendations 
of the War Department agencies 
charged with continuing protection 
responsibility. 

The commanding general, Army Air 
Forces, operates a semiindependent 
program of his own, through his pro- 
curement districts, largely confined 
to the security of his installations and 
commercial establishments engaged 
in production of direct (and usually 
exclusive) interest to the Army Air 
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HOW TUBE-TURN 
WELDING FITTINGS 


1. Easily preassembled—speed installation 


Save from 50% to 75% time by pre-assembling difficult piping 
sections like this in the shop. Tube-Turn fittings are ready to 
use. They simplify lining-up, require only easy, circumfer- 
ential butt welds. This insures faster, better and safer welding 
by either veteran or novice welders—a real war production help. 


ns 


ISS ree 
+ 








’—reduce maintenance 


Note how the welded connection virtually forms a continuous 
tube without joints—insures permanently leakproof, trouble-free 
connections that last as long as the pipe itself! Such mainte- 
nance headaches as leaks, gasket changes, bolt tightening, caulk- 
ing, threading, and difficult insulatings are totally eliminated. 


3. Avoid “down time’ 


TUBE TURNS (INC.) Louisville, Ky. Branch offices: New j en ag = 
rancisco, Seattle 


Cleveland, Dayton, Washington, D. C., Houston, San Fi 


NOVEMBER 11, 1943 
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2. Reduce weight—conserve materials 


Look at the weight saved by using an 8” Tube-Turn elbow 
instead of a heavy 8” cast iron flanged ell with companion 
flanges, studs and nuts. Multiply this saving by the many 
fittings in any piping system and it’s easy to see how Tube- 
Turn fittings save tons of weight, metal and critical materials. 








4. Streamline systems—save space 


Contrast the space saved in these compound turns by using 
Tube-Turn elbows instead of flanges. Tube-Turn fittings require 
less space, permit streamlined, compact layouts and neater, more 
efficient piping. Elbows can be cut to any odd angle. Saving 
space is important in most industries, is vital in shipbuilding! 
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Forces. The program is closely co- 
ordinated with that supervised by 
the provost marshal general. As you 
are aware, petroleum facilities pre- 
viously inspected by Army Air Forces 
have been assigned to the service 
commands for continuing protection. 

The provost marshal general or- 
ganizes and trains the military-police 
units. Among these are the military 
police battalions, zone of the interior, 
which are the internal-security troops 
of the Army and are assigned to the 
commanding generals of service com- 
mands for that purpose. These units 
are organized, trained, and equipped 
for the primary purpose of protection 
in the event of emergency situations 
—particularly civil disorders, organ- 


ized fifth-column activities, and nat- 
ural disasters—for which the ground 
forces or combat troops are not well 
adapted, inasmuch as they are not 
trained for these special purposes and 
are usually not immediately avail- 
able. 

Expressed in another way, the mis- 
sion of ground-force troops is success 
in battle, whereas the mission of 
military police battalions, zone of the 
interior, is the maintenance of in- 
ternal security. Successful accom- 
plishment of these distinctly differ- 
ent missions necessarily demands ap- 
propriate differences in organization 
and training. Detachments of these 
battalions may be detailed for guard 
duty, as a temporary expedient, but 















UNIFORMITY, DEPENDABILITY, HIGH 
QUALITY ... THESE ARE THE FEATURES 
THAT MAKE J-M SERVICE SHEET THE 
NO. 1 SHEET PACKING FOR INDUSTRY 


More and more engineers are safe- 
guarding gasket performance by switch- 
ing to J-M Service Sheet. Basically 
asbestos, this tough material not only 
stands up longer, but is completely uni- 
form, both in density and quality. Be- 
cause it does not deteriorate with age, 
it can be kept in stock indefinitely. 

If you’re not already using J-M Serv- 
ice Sheet, it will pay you to investigate. 
And if you have any other packing 
problems, you'll find an efficient, eco- 
nomical solution in the balance of the 
complete J-M line. For details, write 
for the J-M Packing Catalog, PK-12A. 
Johns-Manville, 22 East 40th Street, 
New York.16, N. Y. 


™ 





YOU WON'T NEEO 70 WORRY 
ABOUT PIPE FLANGES 


(FE YOU SEAL EM WITH 
J-M SERVICE SHEET , 













With virtually the entire production of J-M 
Packings and Gaskets needed for war, 
delivery on other than high-priority orders 
may be slower than in normal times. How- 
ever, through increased capacity and round- 
the-clock production, every step is being 
taken to assure the fastest delivery pos- 
sible during the present emergency. 


Johns-Manville PACKINGS a GASKETS 


THERE’S A DISTRIBUTOR NEAR YOU 
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guarding vital facilities is not their 
primary mission. 


Decentralization of Internal Security : 


The commanding generals of the © 
nine service commands and the Mili- 
tary District of Washington operate © 


the internal-security program in the © 


field, with the exception of those ele. © 


ments of the program charged to the ~ 


Army Air Forces, the chiefs of Ord. % 
nance, Chemical Warfare Service, and © 


Transportation. They are charged with © 
continuing protection responsibility © 


with respect to all facilities assigned 
to them by the provost marshal gen- 
eral, 
emergency protection of all facilities 
within their territorial jurisdictions, 
inclusive of facilities retained by the 


operate for the Navy Department 
those elements of the internal-secur- 
ity program having to do with per- 
sonnel—such as the fingerprint pro- 
gram, loyalty investigations of indus- 
trial employes, the removal of aliens 
and subversives—at facilities retained 
by the Navy for continuing protec- 
tion responsibility, and excepting only 
naval shore establishments. The serv- 
ice commands, in turn, are divided 
into districts, under a district com- 
mander, further to decentralize inter- 
nal-security activities to a limited 
area, such as a state. 


The Chiefs of Technical Services 


Continuing protection responsibility 
is charged: for commercial explosives 
manufacturing plants engaged in pro- 
duction for the armed forces, to the 
Chief of Ordnance; plants manufac- 
turing incendiary, poisonous, or irri- 
tant products to the Chief of Chemical 
Warfare Service; and ports of em- 
barkation, including ships and dock- 
side facilities at such ports, to the 
Chief of Transportation. The latter ‘is 
an exception to the general responsi- 
bility for the Coast Guard for the se- 
curity of water-front facilities. Other 
exceptions are made as a matter of 
routine agreement between the Port 
Security Section of the U. S. Coast 
Guard and the Office of Provost Mar- 
shal General or, with their concur- 
rence, between the local commanders 
of the Coast Guard and Army. This 
practice of fixing responsibility by 
agreement between services, and 
agencies within services, is general; 
and has resulted in the assumption 
of responsibility by the agency hav- 
ing the principal interest or which is 
best adapted to provide adequate se- 
curity. Unanticipated conflicts in jur- 
isdiction are likewise resolved in this 
practical way. For example, the Coast 
Guard had both peace and wartime 
legal responsibility for the loading 
and storage of explosives on com- 
mercial vessels; but, under Army 
regulations, commanding generals of 
ports of embarkation, under the Chief 
of Transportation, are responsible for 
the security of their installations, in- 
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Southern Mill & Manufacturing Company is not a 
newcomer to the field of prefabrication, nor, is it a 
war-time project created in haste to secure business 
during this war housing boom. Because of our 24 
years of experience in manufacturing dependable 
prefabricated houses, we have been commissioned 
to manufacture thousands of homes for government 
housing projects. This is only a short phase in the 
life of our company, and we will be 
ready, and better equipped than ever, 
when the war is over, to continue man- 
ufacturing proven-quality prefabricated 
homes, for American families and 
American Industry. 
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(S NOTHING NEWTO US... 


N 1919 the first Southern Mill & Manufacturing 
| Company prefabricated house was designed and 
built for use in the oil industry. This structure had to 
and econom- 


be soundly designed, sturdily built . . . 
ical to manufacture, to meet the exacting require- 
ments needed to provide housing for the toughest 
the oil fields of the United 


service imaginable .. . 
States. 

Since we first manufactured a prefabricated house 
twenty-four years ago, thousands have seen service 
in important oil fields throughout the world. Constant 
designing and experimenting was necessary in order 
to find the materials and the most efficient methods 
of manufacturing a house that was architecturally 
correct, and would stand up under all kinds of ad- 
verse conditions. Out of these expe- 
riences was created our STURDYBILT, 
portable, prefabricated house, which 
is well known and accepted wherever 
permanent or portable dwellings are 
used, 


Distributors of: Curtis Woodwork and Johns-Manville asbestos, asphalt and insulating materials 


SOUTHERN MILL & MANUFACTURING CO. 


Wichita, Kansas 





TULSA, OKLAHOMA 





Longview, Texas 








cluding vessels in dock at the port. 
This conflict was resolved by agree- 
ment between the Chief of Transpor- 
tation and commandant of the U. S. 
Coast Guard, in which the Office of 
the Provost Marshal General partici- 
pated in its capacity as coordinator 
of internal security. 

This practice is permissible because 
the executive orders of the president 
of the United States, as commander- 
in-chief, have given the secretary of 
war and the secretary of the Navy 
wide latitude to delegate responsibil- 
ity to appropriate commanders—who, 
in, turn, customarily extend this au- 
thority to subordinate commanders. 
As a result, what appears to be a 
complicated organization for internal 
security is effective and efficient in 
operation. 


Continuing Protection Inspections 


Internal - security inspections, for 
purposes~of continuing protection of 
vital facilities, are-made. by inspec< 
tors under the direction of the com- 
manding generals of the service com- 
mands. The frequency of inspection 
of any facility is proportional to its 
relative importance to the prosecu- 
tion of the war, and is indicated by 
the priority rating assigned to it by 
the provost marshal general. The in- 
spectors may be either officers or 
civilian employes of the Army. Men 
of previous experience in fire and 
accident prevention were selected for 


this work, and are further trained 
under the supervision of the provost 
marshal general in countersabotage, 
personnel matters, fire protection, and 
industrial-accident prevention. 


The inspection of a war-production 
plant, for example, covers each of the 
elements of continuing protection pre- 
viously described. The inspection, as 
reported on a standard printed form, 
comprises five principal investiga- 
tions of internal-security matters, in 
accordance with minimum standards 
published by the provost marshal 
general in an Internal-Security In- 
spection Manual. The five principal 
investigations are made to determine 
the degree of protection, as follows: 


1. The prevention of sabotage and 
espionage: This involves considera- 
tion of the area surrounding the plant, 
the identification system for employes 
and visitors, the restriction of the 
various plant areas, security of clas- 
sified information, protection of vital 
equipment, plant~administration, and 
investigation of employes. This latter 
involves inquiry into the number of 
aliens employed, the aliens who may 
have access to military information, 
the fingerprint records made of all 
employes, and similar measures with 
respect to the employes of caterers, 
contractors, and others who visit the 
plant at frequent intervals. These 
personnel controls, among other meas- 
ures, assist in protecting plant per- 
sonnel against deliberately contami- 





nated drinking water and food served 
at the plant. The organization, train. 
ing, disposition, and employment of 
the plant guard force are covered in 
these investigations. These guards 
ordinarily are organized and trained 
as auxiliary military police, seryj 

with the Army of the United States, 
but are employes of the plant owner, 


2. The fire-prevention and protec- 
tion survey is substantially the same 
as that made by a fire-insurance in- 
spector, and covers details of plant 
construction; occupancy; exposure 
and protection, the last including the 
investigation of automatic sprinkler 
systems, water supply, and organiza- 
tion and effectiveness of both first-aid 
and public fire protection. As fire is 
probably the greatest continuing haz- 
ard, inspections may be made at less 
frequent intervals when the inspec- 
tion reports indicate that the plant 
has an over-all fire-prevention and 


protection rating of “good,” or higher, ._ 


and the plant is also inspected regu- 
larly by a2 competent civilian fire- 
protection bureau, operating on be- 
half of insurance underwriters. 


3. The inspection for accident pre- 
vention and health is thorough and 
covers, among other things, safety 
organization; employe selection and 
training; education in safe practices; 
supervision and work practices; pro- 
tective equipment; occupational-dis- 
ease and health control; and first-aid 
and medical facilities. 





MEASURE 


GAS THE AC-ME WAY 





This instrument gives dependable and accurate re- 
sults on wet gas, as well as on dry natural gas and 
artificial gas. Can be used with equal results in 
laboratory, plant, and field. Results can be checked 


Write for Complete Specifications 


to within 3 points in the fourth place. 

Each unit is completely equipped with needle valves 
and carrying case. Affording maximum portability, 
the unit can be rigidly locked for transportation. 


THE REFINERY SUPPLY CO. 


621 
@liita- 


E. 4th Street 


Branch 
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1309 Capitol Ave. 


Main Office and Plant 
TULSA, OKLAHOMA 


Houston, Texas 


Ph. 4-8144,L.D. 581 
Ph. Fairfax 5814 
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AUTOMATIC, FLOW-RESPONSIVE ADDITION OF 
“OCTANE IMPROVING” FLUIDS TO AVIATION GASOLINE 


The Loss-in-Weight %Proportioneer% is guided and controlled with 
supreme accuracy by this precisely built mechanical “brain”. Widely used 
Shel o) coler=s-s- web ole LbIt0 6 (et-W Ce) a 9} ce) ole) abloy etch -Mecer-tboslcsolme) a-hat-Lelevelet-t-ie) bbel=e- ele! 
other fluids with toxic, lethal and other hard-to-handle liquids, it assures 
EVoreibbe-t icine e- hat eclslealome-Le(oltole)oWe) Mii elemm dct-Lebele M-(e [2 0l GB be M106 lei Mb ¢21-) ole) ol-1= 
to variations in main line flow. This it does automatically, continuously 


and without hazard as treating fluid is maintained under vacuum. 








Zo PROPORTIONEERS, IL. % 


WRITE TO %PROPORTIONEERS, INC.%, 37 CODDING STREET, PROVIDENCE 1, RHODE ISLAND 
NOVEMBER 11, 1943 
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& a§\W To Mle Hw Need 


. SEAMLESS 


B&W Seamless Tubing is made in a complete 
wide range of carbon and alloy steels and in 
sizes ranging from '2 in. to 8% in. O. D. 


WELDED 


B&W Resistance Welded Tubing is i oi 
in carbon grades in sizes ranging biz) 
4 in. O. D. ‘i 


B&W seamless and welded tubes are used 
extensively throughout refinery and similar 


Whatever the refinery requirement for tubes 
—in high-temperature, high-pressure or 





other installations, The Babcock & Wilcox 
Tube Co. can supply it. B&W engineers, 
backed by more than twenty years’ exper- 
ience in the manufacture of tubing, plus 
modern, enlarged production facilities, are 
always at your service for advice on your 
requirements — either for new designs or 
for maintenance. 


TA-1267 
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processing industries for practically every 
form of heat-transfer service. Such applica- 
tions may range from sub-zero temperatures, 
where high-impact strength at such temper- 
atures is the prime requisite, to services in- 
volving temperature up to 1500 F. accom- 
panied with pressures up to 4500 pounds 
per square inch. 
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4. The inquiry into the continuity 
of production includes a survey of 
electrical-power facilities, both pub- 
lic supply and power generated on 
the premises; the boilers and the fuel 
supply; the vital processes, particu- 
larly production bottlenecks, and the 
security of raw materials and fin- 
ished products. 

5. “Passive defense,” or defense 
against air attack, is investigated 
with respect to personnel organiza- 
tion, processes that must continue op- 
eration during a blackout, and physi- 
cal measures both for blacking out 
a plant and protecting employes. 
Plants which have demonstrated abil- 
ity to blackout, to the satisfaction of 
the commanding general of the 
Defense Command, may be excused 
from further participation in prac- 
tice or test blackouts, in the interest 
of continuous production. Authority 
to excuse plants from these tests usu- 
ally is delegated to the service com- 
mands. You are all doubtless aware 
that the War Department has recent- 
ly removed all restrictions on paint- 
ing of tanks. 

Each of these five inquiries are 
made in considerable detail, and each 
is given a rating such as “poor,” 
“fair,” or “good’; and a composite 
rating finally is entered on the in- 
spection report. Based upon the re- 
port, a letter of recommendations is 
transmitted by the War Department 
agency charged with continuing pro- 
tection to the plant management, and 
upon the next inspection careful in- 
vestigation is made of the degree of 
compliance with the recommenda- 
tions. The War Department makes 
every reasonable effort to assist own- 
ers and operators to improve the se- 
curity of their facilities, and assists 
them in obtaining allocations of criti- 
cal protective materials and devices 
in an order of priority appropriate to 
the importance of the facilities. Al- 
most without exception, owners and 
operators of vital facilities have 
shown a most gratifying attitude of 
cooperation in the internal-security 
program. 


Assistance by Federal Agencies 


The protection of several classes of 
facilities best can be accomplished 
with the expert assistance of federal 
agencies having administrative or 
regulatory jurisdiction over them. 
The first joint continuing protection 
program was developed by agree- 
ment with the Federal Power Com- 
mission, which is charged by execu- 
tive order of the president of the 
United States with responsibility for 
the security of the power supply. It 
was recognized that the Army best 
could contribute those elements of 
the internal-security program related 
to the prevention of sabotage, includ- 
ing the establishment of guard forces, 
and that the employes of the Federal 
Power Commission were better qual- 
ified to make recommendations on 
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Tie WAN KNOWS 


HE WANTS 


The engineers who plan and design a huge 
petroleum refinery, synthetic rubber plant or 
other industrial enterprise MUST specify the 
BEST materials. They KNOW that inferior 
valves and fittings are costly in the long run. 
With Watson-Stillman products, loss of time 
and production due to mechanical failures in 
pipe lines is reduced to a minimum. Take the 
advice of the man who KNOWS, and BUY 
only the BEST. 

Watson-Stillman fittings are bored from 
solid drop forgings; threads are accurately 
cut and aligned for closest tolerances. Uniform 
wall thickness assures a high factor of safety. 
W-S valves are cast in the plant’s own foundry 
and machined on special automatic machines. 
They are made in bronze, and also in special 
steels to unusual specifications. The Watson- 
Stillman Co., Roselle, N. J. 


Did you ever stop to consider the thousands of Forged Steel Fittings and Valves that 
go into one of these huge refineries? Watson-Stillman manufacturing facilities are con- 
centrated on these products, thus enabling them to keep abreast of the ever-increasing 
demand. Each W-S product is described fully in a series of Booklets that give factual 
data in comprehensive form. Send for any that you believe may serve you. 


WATSON -STILLMAN 


Distributor Products Division 


Engineers and Manufacturers of Forged Steel Fittings and Valves, Hydraulic 
Machinery and Equipment, Hydraulic Presses, Pumps and Jacks. 
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technical matters for the security of 
power utilities and their component 
facilities. As the joint inspection pro- 
gram continued, more and more reli- 
ance was placed upon the commis- 
sion; and at the present time it is 
conducting most of the inspections of 
vital power installations on behalf of 
the service commanders concerned. 
The Federal Power Commission later 
was charged with responsibility for 
the security of gas utilities, as a par- 
ticipating agency of the Office of 
Civilian Defense, under the provi- 
sions of Executive Order 9165. In 
view of the success of the power pro- 
gram, a similar program was devel- 
oped, and is now in effect, for the 
security of vital gas utilities. A simi- 
lar program was developed in con- 
junction with the Bureau of Mines 
for the security of important mines 
and related facilities. 


The working arrangement between 
the War Department and the Office 
of the Petroleum Administration for 
War is of more direct interest to the 
petroleum industry. From the begin- 
ning of the internal-security program, 
the War Department has recognized 
the fact that no facilities exceed the 
petroleum industry’s importance to 
the prosecution of the war. Further, 
no basic industry is more diversified 
in relation to the classes of its com- 
ponent facilities, the types of prod- 
ucts and the hazards to them. It also 
seems fair to say that no industry 


is more complex nor more highly in- 
tegrated. For these reasons, every ef- 
fort was made to obtain experienced 
personnel familiar with the problems 
of the petroleum industry. With re- 
spect to standards of protection, the 
Office of Petroleum Administration 
for War, then the Office of the Petro- 
leum Coordinator, was consulted and 
its assistance obtained. Later on, 
when the Facility Security Division 
of that office was created, a joint in- 
ternal-security program was devel- 
oped. In order that there might be 
the closest cooperation, office space 
was made available in the headquar- 
ters of five of the service commands 
which cover the most important pe- 
troleum production and refining fa- 
cilities. 

Another class of federal agencies 
cooperates with the War Department 
by accepting primary responsibility 
as owner of government-owned non- 
military war-production facilities and 
commodity storages. Some of these 
agencies have developed security 
programs, for the facilities and com- 
modities under their jurisdictions, at 
the request of and in coordination 
with the Office of the Provost Mar- 
shal General, and have employed in- 
spectors whose activities are usually 
directed toward the security of facil- 
ities and storages not of sufficiently 
critical military importance to re- 
quire continuing military surveil- 
lance. Defense Plant Corp. is the 


principal owner and constructor of 
nonmilitary war - production plants, 
Its plants usually are operated, un- 
der contract, by private corporations, 
as “lessee-operators.” Defense Plant 
Corp. cooperates with the War De- 
partment by requiring its lessee-oper- 
ators to comply with the recommen- 
dations of the service commands. If 
compliance with the recommenda- 
tions involves substantial expendi- 
ture of funds for protective installa- 
tions, it makes the installations at 
government expense. 


I believe that the internal-security 
coordination with respect to Defense 
Plant Corp. synthetic-rubber plants 
is of direct interest to you. The Rub- 
ber Reserve Co. is both sponsor and 
agent of the Defense Plant Corp. It 
is the “owner,” in effect, within our 
definition of primary responsibility. 
There are two classes of these proj- 
ects: (1) those plants manufacturing 
synthetic rubber, or components 
thereof, wholly owned by the Gov- 
ernment (which comprises the larg- 
est number); and (2) those where the 
Rubber Reserve Co.’s interest is con- 
fined to an extension or department 
of a plant which also produces other 
materials such as petroleum products. 
Rubber Reserve Co. employs a lim- 
ited number of technicians who visit 
government-owned plants on produc- 
tion and security missions. Any who 
may visit privately owned facilities, 
having government-owned equipment 
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ACID PUMP PLUNGERS 


Hard-Faced with COLMONOY No. 6 
Better service—longer life—lower costs. Colmonoy 
hard-facing alloys protect vital 
abrasion, corrosion and acids. Colmonoy keeps 
machinery in continuous operation. There’s a 
grade for every hard-facing need. 


WRITE FOR CATALOG 


WALL-COLMONOY CORP. 


720 Fisher Bidg., Detroit 2, Michigan 


Branches in New York City, Blasdell, N. Y., Chicago, 
Tulsa, Los Angeles, San Francisco, and in Canada 
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Standard Oil Building 
910 SO. MICHIGAN AVENUE 





. . . to members of the American Petroleum 
Institute, welcome to Chicago and best wishes 


for a successful and enjoyable convention. 


STANDARD OIL COMPANY (INDIANA) 
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a A twist of the wrist can easily double the 
nts speed of a Kobe pump regardless of 
V- whether the pump is 1,500 feet below 
g- you or 15,000 feet away—and every well on a Kobe 
he equipped lease can be controlled simply from one 
ee central operating plant. 
er Kobe “fluid power” is crude oil under pressure, 
ts. which is piped to a small powerful engine directly 
“i attached to a pump and located down in the well 
re where you want the pumping done. The more fluid 
“A you feed this engine, the faster it will go. Increas- 
m4 ing the speed of a Kobe pump is as simple as turn- 
nt ing on the faucet at home—for the wider you open 
ie the well’s control valve, the faster your Kobe pump 
will run. 
a) 
S| The simple control and great flexibility of hydrau- 
lic down hole operation is rapidly revolutionizing 
i oil well pumping. More and more wells—whether 
i shallow or deep, large or small—are being equipped 
| with Kobe pumping. 
Call or write your nearest Kobe representative 
i and find out why hydraulics offer the pumping 
equipment progress of the future. 
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or departments, are first cleared by 
the service command charged with 
continuing protection. The limited 
number of personnel made a joint 
inspection program impracticable, 
but close coordination is maintained 
with Rubber Reserve Co. in the de- 
velopment of standards of protection 
against fire and explosion, and against 
industrial-accident and health haz- 
ards. In the field, continuing pro- 
tection personnel cooperate closely 
with representatives of the Rubber 
Reserve Co. on matters of plant pro- 
tection. Agencies owning government 
stocks of vital commodities, such as 
Rubber Reserve Co. and Defense Sup- 
plies Corp., cooperate in a similar 
manner. 

When a facility is destroyed or 
damaged, prompt coordinated action 
is taken by the agencies concerned. 
A fire, believed to be of accidental 
origin, recently destroyed two of sev- 
eral raw-material storage warehouses 
at a government-owned plant manu- 
facturing a component of synthetic 
rubber. Information was promptly 
transmitted by the lessee-operator to 
Rubber Reserve Co. (which is the 
agent of the Defense Plant Corp. and 
sponsor of synthetic-rubber plants) 
and to the local office of the Federal 
Bureau of Investigation, which is 
charged with investigation of possi- 
ble sabotage. Rubber Reserve Co. in- 
formed the Office of Provost Marshal 
General which, in turn, notified the 
service command concerned. Repre- 
sentatives of Rubber Reserve Co., the 
commanding general of the Service 
Command, and the Federal Bureau 
of Investigation arrived at the plant 
before the structures were suffi- 
ciently cool to permit their investiga- 
tions. 


Commercial and trade associations 
have rendered invaluable assistance 
to the War Department in the devel- 
opment and maintenance of internal 
security. Organizations of fire and 
casualty-insurance agencies and in- 
spection bureaus have assisted the 
War Department both by reporting 
unsatisfactory fire-protection condi- 
tions and hazards in facilities insured 
by their member companies, and by 
assisting in. developing proper fire- 
protection and safety standards and 
regulations for the protection of pro- 
duction facilities and commodity stor- 
ages. Industrial accident-prevention 
and health organizations are contrib- 
uting active field support, and are 
assisting in developing safety stand- 
ards. Other commercial organizations, 
including trade associations and some 
organized for the duration of the war 
for security purposes, have developed 
highly integrated security programs 
closely coordinated with and supple- 
mentary to the War Department in- 
ternal-security program. Conspicuous 
among these is the Petroleum Indus- 
try War Council. In addition to the 
well-known contribution it has made 
to the security of the petroleum in- 
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dustries, it has rendered an invalua- 
ble service to us in the War Depart- 
ment and to the service commanders 
in the field. This has included tech- 
nical recommendations, advice on se- 
curity standards, advice on policies, 
and dissemination of information to 
plant management. We are especially 
grateful to D. V. Stroop and John 
Day, who have made themseives free- 
ly available to us when we were in 
need of advice. We earnestly hope 
that the Petroleum Industry War 
Council will continue its security 
activities, as we desire to place even 
greater reliance upon it. That reflects 
the consistent opinion of the Provost 
Marshal General’s Office. In two re- 
cent addresses, one to the School of 
Military Government, at Charlottes- 
ville, Va., and another to the security 
representatives of the American Re- 
publics, Brig. Gen. Archer L. Lerch, 
the assistant provost marshal general, 
took occasion to pay high tribute to 
the Petroleum Industry War Council 
and its accomplishments. 

The commanding generals of de- 
fense commands have as a primary 
mission the defense of the frontiers 
of the United States against enemy 
invasion. They are authorized to re- 
strict access to and movement within 
areas which they deem to be of vital 
military importance. This authority is 
derived from Executive Order 9066 
of February 19, 1942, of the president 
of the United States to the secretary 
of war, who delegated responsibility 
to the defense commanders to desig- 
nate the specific areas to be restricted 
and the degrees of restriction to be 
enforced at them. One class of re- 
stricted military areas comprises pro- 
duction areas where internal secur- 
ity best can be maintained by adopt- 
ing measures for the protection of an 
area, rather than to direct the pro- 
tection toward specific facilities with- 
in the area. An oil field is an ex- 
ample of an area where internal se- 
curity best can be maintained by re- 
stricting the entire area against un- 
authorized entry and movement. Au- 
thority to restrict production areas 
has been delegated by defense com- 
mands to the commanding generals of 
service commands, inasmuch as the 
security of the area is an internal- 
security responsibility. 


Water-Flood Investigation 


A 182-page report of an investiga- 
tion of water flooding in Oklahoma 
made by the U. S. Bureau of Mines 
under a cooperative agreement with 
the State of Oklahoma will be avail- 
able for distribution about Novem- 
ber 15. Copies are obtainable from 
the Bureau of Mines. The report was 
compiled by D. B. Taliferro, petro- 
leum engineer of the Bureau of Mines, 
Bartlesville, Okla., and David M. 
Logan, senior petroleum production 
specialist, Petroleum Administration 
for War, Tulsa. 
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We, who know so well 
your magnificent accom- 
plishments in peace as in 
war, are gratified to tell 
millions of Americans 
about the work of the 
Petroleum Industry. 
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“What do you put in this Petrol?” 


Out of the same earth... how 
did America’s Petroleum Industry 
make aviation’s fabulously efficient 
high-octane gasoline ? 


You don’t have to be a scientist 
to understand the answer. It wasn’t 
just something they “put in the 
petrol.”” It was something that 
was put into the hearts of the men 
who work with petroleum .. . the 
pioneer quality that won’t ever let 


a man say “that’s good enough.” 


It isn’t good enough merely to 
make the best gasoline. You have 
to make the most—and get it where 
it’s needed when it’s needed. In 
this, General American Transporta- 
tion has long worked closely with 
the Petroleum Industry, supplying 
specialized freight cars to. move 
every product, and furnishing bulk 
liquid terminal facilities at strategic 


locations. America’s Petroleum 
Industry has what it takes to win a 
war—not only minerals and ma- 
chinery, but workers, technicians, 
and executives—with high-octane 
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‘SPEEDS UP 
WORK 


HE Petroleum Industry can well be 
proud of its war-time production 
record. Its high-operating efficiency— 
developed during peace—had much to 
do to bring the war to its “final phase”. 


In keeping with a_ well-established 
American principle, the oil producers 
of this country have long been quality- 
conscious about their production tools. 
This demand for greater efficiency 
through quality equipment is reflected 
in the wide-spread acceptance of 
“HERCULES” (Red-Strand) Wire Rope 
in the oil field. 


Confidence in “HERCULES” (Red- 
Strand) Wire Rope is well founded, as 
it is a product of long experience— 
designed and manufactured to do spe- 
cific jobs better . . . safer . . . more 
economically. It is available in both 
Round Strand and Flattened Strand 
constructions as well as in Preformed 
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and Non-Preformed types. There is—in 
this one grade—a right rope for every 
heavy duty purpose. 


Domestic Distributors 


AMERICAN SUPPLY COMPANY 
Kilgore, Texas 


CASEY & NEWTON 
901 Century Bldg., Pittsburgh, Pa. 

GROSS SUPPLY COMPANY 

Eldorado, Kansas 
GUSTIN-BACON MFG. CO. 

Kansas City — Houston — Tulsa — Fort Worth 
F. HAMILTON COMPANY 
Bradford, Pa. 

HERCULES SUPPLY COMPANY 
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HILLMAN-KELLEY, INC. 

1000 Macy St., Los Angeles, Calif. 
KIMBELL-BOSTIC SUPPLY CO., INC. 
Wichita Falls, Texas 
THE B. LEVY ESTATE 
Titusville, Pa. 
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New Iberia 
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Vernon, Texas 
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Charleston, W. Va. 
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WELL MACHINERY & SUPPLY CO. 
Fort Worth, Texas 
WESTERN MACHINERY CO. 
Salem, Illinois 


Export Distributor 
THE CONTINENTAL SUPPLY COMPANY, INC. 
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BRANCHES: Buenos Aires. London, Ploesti 
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Cracking-Coil Tubes at War— 
They Can Take It! 


by P. J. Harrington, M. S. Northrup and C. O. Bhys, Sr.* 


RACKING, of both thermal and 
catalytic types, constitutes one of 
the most important basic operations 
in the production of aviation-gasoline 
components. Although the various 
catalytic-cracking units completed or 
under construction may be counted 
upon to make the greatest possible 
contribution to this production, the 
time and material availability ele- 
ments clearly indicate that we must 
continue to look to existing thermal- 
cracking equipment for further addi- 
tional olefins and aromatics. From 
such equipment must come the mar- 
ginal aviation-gasoline components 
which will do much to determine 
how quickly this war is won and 
hence at what cost in terms of loss 
of men. 

In order to produce the maximum 
of aviation-component materials the 
average craeking coil must crack at 
high conversion and at high tempera- 
tures. The attainment of these con- 
ditions involves, in general, a reduc- 
tion in operating pressure and, con- 
sequently, lower throughput. Daily 
production, therefore, is affected di- 
rectly, and lower pressures and 
throughputs are to be avoided except 
in so far as they permit a net gain in 
daily output per coil. In general, it 
may be assumed that production is 
a function of severity of cracking in 
each given cracking furnace, as this 
part of the unit has been found most 
frequently to be the limiting factor. 


The punishment which a cracking 
furnace can take is a function of 
many variables, but among these 
none is more important than the rela- 
tion between severity of service and 
safe useful tube life. It is of this lim- 
ited but important aspect: of the 
whole picture that this paper pro- 
poses to treat. 

Fundamental to any treatment of 
this problem is recognition of the 
fact that for any given tube there is 
no limiting tube metal temperature 
as such. Tubes may be fired lightly, 
and they sheuld last almost indef- 
initely (neglecting for the moment 
internal-corrosion effects), or they 
may be fired so heavily as to last 
but an hour; in every case there is 
an immutable relation between serv- 
ice severity and useful life. The prob- 


*Standard Oil Development Co., Eliza- 
beth, N. J. 
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A method is pro- 
posed for calcu- 
lating the safe 
working life of 
cracking-coil 
tubes as a func- 
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nal oil pressure, 
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ature. Paper presented before Di- 
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lem then resolves itself into: (1) The 
determination of the relation be- 
tween severity and life; and (2) the 
choice of a life dependent upon the 
urgency of our wartime need. 


Tube Stresses 


With regard to the first of these 
items let us assume that we are deal- 
ing first with a case where corrosion 
and scaling may be neglected, where 
the tube has had no previous service 
life, and where the heat density is 
relatively low. These assumptions are 
taken into account later in this paper. 
Bailey’ develops f, the stress in sim- 
ple tension which, at any tempera- 
ture, will produce the creep rate 
which results from the combined 
hoop, axial, and radial stresses at the 
tube bore. As a creep rate corre- 
sponds to a rupture time, f can be 
defined also as the stress in simple 
tension which will produce rupture in 
the same time as the sum of the 
three stresses at the tube bore. The 





following relation may be derived 
from Bailey’s figures after certain 
substitutions and evaluations of con- 
stants: 
2 
(——) Pk*”’ 
1.2n’ 
f = ——______ (1) 
er 4 


where K is the outside diameter to 
inside diameter ratio for the tube, P 
is the pressure within the tube, and 
n’ is a function of heat density. For 
low heat densities n’ may be taken 
as 2. K is equivalent to R/R —t where 
R is the outside tube radius and t 
is the tube wall thickness. By sub- 
stitution: 
RP 
oe (2) 
1.2t 


Thus, from tube dimensions and oper- 
ating pressure, the equivalent sim- 
ple tension stress may be calculated. 


Metal Strength 


Several companies, including the 
Babcock & Wilcox Tube Co., the Gem 
eral Electric Co., and the Timken 
Roller Bearing Co., have published 
figures’ on the relation between stress 
and time-for-rupture at various tem- 
peratures for the several metals com- 
monly used for cracking-coil tubes. 
If, for a given metal, the logarithm 
of the stress applied is plotted against 
the logarithm of the time-for-rupture, 
a series of straight lines is obtained 
with a line for each temperature. 
Thus, TF* = C, where T is the time 
for rupture and F is the stress which 
is associated with T. N and C are con- 
stants for a given material. At any 
given temperature one may then 
write: 

F 
TH’ =C=Tf, oT = T(—)". @) 
f 


Here T’ is the time for rupture cor- 
responding to the stress f. In order to 
evaluate Equation 3 to relate T’ to f, 
one requires only the relation of T to 
F and the value of N for the material 
being studied. As a usual unit for con- 
venient calculation is the stress-for- 
rupture in 100,000 hours or 11.4 years, 
T may be taken as 11.4. The data 
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cited above may be used to derive 
the following values of N: 


Materia]— N 
IN 5 Sac g ces. ds vu 0.986 83.410 de 
§ per cent chromium 0.5 per cent 

molybdenum steel 
18 per cent chromium 8 per cent 

nickel steel 
2% per cent chromium 1 per cent 
molybdenum steel 





*May also be used for 25 per cent chro- 
mium 20 per cent nickel steel. 


It also might be pointed out that 
the rupture-stress formula TF® = C 
covers published estimates to only 
100,000 hours. There is no evidence 
for very long lives; but, for the pur- 
pose of determining emergency crack- 
ing-coil tube life, no extrapolation is 
necessary. For a very short life, say 
100 hours and less, the N values cited 
above may not apply, but it may be 
assumed that even under emergency 
conditions a tube life of less than 2 
months will not ordinarily be con- 
sidered. 

These figures referred to above 
have been used to prepare Fig. 1, 
which relates F, the stress which will 
cause rupture in 100,000 hours, to 
temperature for the steels mentioned. 
Conservative values have been used 
when conflict in estimated stresses re- 
quired a choice of values. 


Calculation of Tube Life 


As an example of the use of the 
method outlined for determining tube 
life, consider a carbon-steel 4-in. o.d. 
tube of %-in. wall thickness operat- 
ing at 200 Ib. per sq. in. oil pressure 
and 1,200° F.. tube metal tempera- 
ture. 4 

From Equation 2: 


(2) (200) 
f = —————_- = 11,333 
(1.2) (0.25) 


From Equation 3: 





T’ = 11.4( 


ae 


1,333 
From Fig. 1, at 1,200° F.: 





F = 600 
or 
600 
T’ = 11.4(¢ )?"* = 1.75 years. 
1,333 
Thus, a new carbon-steel tube, 


lightly fired and free from corrosion 
and scaling, should not fail under the 
condition given for 1.75 years. It is 
evident that if the emergency should 
be considered as justifying a tube life 
of, say 6 months, substitution will 
yield a new value for F; and refer- 
ence to Fig. 1 will indicate a temper- 
ature, which in this case is 1,288° F. 


Effect of Metal Losses 


In the derivation given it was as- 
sumed. that no corrosion, oxidation, 
or other loss of metal was suffered 


by the tube during its life. If there 
is such a loss, in the expression 
TF" = C, F varies with T and 


= 
C=f F*dT (4) 
o 


If t be the thickness at any instant 
and a the rate of loss of thickness: 


dt 
a’ dT = —dt, or dT = —— 
a 


The stress can be taken as RP/1.2t, 
so that: 


t 
vibe | 
————_ J—t*dt (5) 


a te 


Cc = 


where t, is the final tube thickness 
at failure and to is the initial tube 
thickness. 

Performing the integration and put- 
ting in the limits: 











RP 1 Z 
(——) ( — ) 
cs 
c= (6) 
a (N — 1) 


If F be taken as the rupture stress 
for 100,000 hours, C = 100,000 F*. Also, 
if a be in inches per year, or a/8,760 
inches per hour, and if f be substi- 
tuted for RP/1.2t., there results: 


F 
11.4a (N — 1) (—)* 

to f 
j= 
ti to 


+1 (7) 





The tube life to rupture, or T’ as used 
above, is to — t:/a. 


<8 
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Fig. 1: Strength of metals 








As an example of the use of this 
variant of the life formula, assume 
that the tube in the example given 
above had been affected by corrosion 
and oxidation at a rate of 0.020 in. 
per year at 1,200° F. metal tempera- 
ture. In this case, using Equation 7: 





600 
(11.4) (0.02) (1.35) (——)** 
0.25 1,333 
(-}* a = 
ts 0.25 
+ 1 = 1.19 
or 
0.25 — 0.22 
t, = 0.22; and T’ = —————_ 
0.02 
= 1.5 years. 


Thus the rate of corrosion and oxi- 
dation assumed would have reduced 
the tube life from 1.75 years to 1.5 
years. 


Effect of Varying Service 


The second initial assumption dealt 
with the use of new tubes. In consid- 
ering existing cracking coils for more 
severe operations, account must be 
taken of the previous operating his- 
tory of the tube. If a tube has oper- 
ated for part of its useful life under 
one set of conditions and is to oper- 
ate under a second set of conditions, 
the remaining life of the tube for the 
modified conditions is equal to the re- 
maining estimated life under the first 
set of conditions multiplied by the 
ratio of the new tube life under the 
second set of conditions to the new 
tube life under the first set of con- 
ditions. This may be expressed: 


lL, 
L—s = (L,—s)— (8) 
L: 


where 


L = life’ with combined conditions. 

s = service time under first condi- 
tions. 

L, = life to rupture under first con- 
ditions alone. 

Ls: = life to rupture under second 
conditions alone. 


The derivation of Equation 8 is 
quite involved, and will not be de- 
tailed here, but is available to any- 
one who wishes to study its validity. 
A series of applications may be neces- 
sary where a tube has undergone 
what might be called a “checkered 
career” but one on which suitable 
records are available. 

As an example of the application of 
Equation 8, assume that the 4-in. tube 
referred to above had been operated 
for 41 years at. 1,050° F. without 
metal loss before use at 1,200° F. 
What would the remaining life be at 
1,200° F. on a corrosion-free basis? 

L, can be found by using Equation 
3, as can Le. These values, for 1,050° 
and 1,200° F. are 14.1 years and 1.75 
years, respectively, the latter being 
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.... FOUR-WHEEL- DRIVE 
TRUCKS OUTNUMBER ALL. 
OTHERS ON THE DIFFICULT 
JOBS...THE TOUGH 
HAULS...IN THE OIL-FIELDS 
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@ Dependable, unfailing hauling power in the trucks that 
bring men and oil-field-gear to location is demanded. 
That's why oil-field operators have real respect for an FWD 
truck and its capacity to get through — with full loads over 
terrain impassable to ordinary trucks. 


Pictured below is one of the fleet of more than 300 FWD’'s 
owned by the Halliburton Oil Well Cementing Company, 
the world’s largest oil well servicing company. This com- 
pany is famous for its slogan ‘‘we’ll get there somehow 
safely’, and FWD trucks provide the hauling power that 
helps them make good their challenge. 


Large fleets of FWD’s have been operating in the oil-fields 
of the world for years —and here are the reasons: ample re- 
serve power, rugged construction throughout, the equalized 
power and load distribution provided by FWD’s true appli- 
cation of the four-wheel-drive principle. ..This is another ex- 
ample of an essential industry better served by FWD trucks. 
THE FOUR WHEEL DRIVE AUTO CO. e CLINTONVILLE, WIS. 
Canadian Factory: Kitchener, Ontario 
The Oldest and Original Exclusive Builders of Four-Wheel-Drive Trucks 


mM EVERY FIELD WHERE TRUCK QUALITY IS PUT TO THE TEST—FWO's STAND UP 
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the same as calculated above for a 
new tube at 1,200° F. Then: 


1.75 
L—s = (14.1 — 4.1) —— = 1.25 years. 
14.1 


With suitable allowances, several 
successive sets of past operating con- 
ditions (each with its proper metal- 
loss allowance, if any) can be studied 
to determine residual tube life for 
any proposed set of conditions. 

It should be noted in passing that 
a very severe operation, such as 
would occur during a test or demon- 
stration operation, can be tolerated 
for a short time without affecting 
too greatly the life of a tube subse- 
quently returned to norma! service. 


In the example cited, after 4.1 years 
at 1,050° F., the tube could be run 
for a week’s test at 1,200° F. and 
still have remaining 9.8 of its 10- 
year pretest life expectancy at 1,050° 
F. 


Possibility of Partial Life Restoration 


An interesting possibility for pro- 
longing tube life is the heat treat- 
ment, without stress, of tubes whose 
useful life is partially spent. At least 
with the ferritic steels, it should be 
possible to reconstitute tubes by 
stress-free heat treatment at temper- 
atures of the order of 1,400° to 1,700° 
F., provided the tubes have not been 
subjected to prior damage, such as 
the formation of  intercrystalline 








cracks. Such damage would not be 
anticipated for a tube in normal use 
through the greater part of its life. 
Adequate experimental demonstra- 
tion of this procedure (perhaps con- 
ducted in the furnace itself) is lack- 
ing, and it is felt that attempts at a 
restoration of this sort should be 
made by some laboratory equipped 
to do stress-rupture test work. With 
austenitic steels, such as 18-8, the 
procedure appears less likely to suc- 
ceed (on purely theoretical grounds), 
but the necessity in the war emer- 
gency is less in this case. Compara- 
tively few such tubes are available 
and, in general, they have greater 
useful equivalent life left for war 
uses than have the existing ferritic- 
steel tubes. 


Effect of Heat Density on Tube Stress 


Another basic assumption made in 
the derivation given above dealt with 
tube heat densities. Bailey’s n’ de- 
pends upon tube materials, dimen- 
sions, and heat densities. With large- 
diameter thin-walled tubes, f is not 
greatly affected by changing heat 
densities; but, as tube size decreases 
and wall thickness increases, heat 


TABLE 1 
Variation of £ With Tube Dimensions and 
Heat Density 
(Tube is carbon steel. P = 200 lb. per 
sq. in. for illustration) 


Tube- Heat density, 


Tube wall B.t.u. per hr. 
outside thick- per sq. ft. 
diameter ness ofoutside True True 
(in.) (in.) tubesurface nn’ f 
6 % 0 6 1,930 
6 %4 8,000 2 2,000 
6 4 50,000 0.43 2,320 
3 % 0 6 440 
3 M% 15,000 2 500 
3 % 50,000 0.76 650 


density more significantly affects f. 
Table 1 illustrates the effect of varia- 
tions from an n’ value of 2 as assumed 
above. The variation in n’ for the va- 
rious usual tube metals is very small, 
and safely may be neglected. There- 
fore, Table 1 has assumed carbon 
steel as a material. The percentage 
change in f with n’ is independent 
of pressure, but a value of 200 lb. 
per sq. in. has been used to make 
the f values specific. In the case of 
a large-diameter tube (6 in. 0.d.) with 
thin walls (% in.), the error in f due 
to assuming n’ = 2 (and heat density 
= 8,000 B.t.u. per hour per sq. ft. 
outside tube surface) is not great 
even when very high heat density 
is employed. If heat density is less 
than 8,000, the true f is less than 
that calculated; and tube life cal- 
culated from the approximated value 
is less than the true tube life and, 
therefore, conservative. On the other 
hand, at a high heat density, of say 
50,000, the true f may be 16 per cent 
greater than that calculated for the 


6-in. tube and, hence, its use at first 


glance may appear unwise. 
The small-diameter’ thick-walled 
(Continued on Page 168) 


THE OIL AND GAS JOURNAL 




















EQUIPMENT 


to help win the war 


KELLOGG welded pressure vessels 
for toluene, butadiene and high 


octane gasoline plants. 


KELLOGG fabricated heat transfer 
equipment for Maritime Commission 
vessels, refineries and chemical 


plants. 


KELLOGG prefabricated high pres- 
sure piping for U.S. Naval vessels, 


vital process and public utility plants. 


4 
; 

. 
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THE M. W. KELLOGG COMPANY 
JERSEY CITY, N.J. - 225 BROADWAY,N.Y. 


Representatives: 
LOS ANGELES: 609 SOUTH GRAND - TULSA: PHILTOWER BLDG. 
“Masterfiex”’ Prefabricated Piping Systems * “Masterweld”’ 
vessels for Power, Refinery and Chemical Industries. Heat Exchangers. econaste 


Pyrolytic 
Cracking Units, Reforming, Dehydrogenation, Alk De- 
sulphurization. Thermal and Catalytic Polymerization Units . mann, 
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HELP PRODUCE INGREDIENTS 








The tremendous progress made by the Process Industries in the past few 
years in producing what are now proving to be the Ingredients of Victory 
has called for much ingenuity and originality in the design and manufac- 
ture of high-temperature, high-pressure equipment. Babcock & Wilcox 
engineers, aided by greatly expanded and improved manufacturing facili- 
ties are constantly developing new and practical solutions for many such 
problems encountered by industries engaging in the production of such 
Ingredients as butadiene, styrene, toluol and 100-octane gasoline, to men- 
tion only a few of many developments. 








ee 


Reaction chambers with Collect- 
ing Headers designed and 
manufactured for oil refinery. 
Overall chambers—5 ft. O. D. x 
1 in.—2 in. x 28 ft. 5% in. 
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_* Pushout connection welded in 66-inch diameter 
: shell. Design working pressure 1475 psi. Pushout 
made of 6% inch plate. 





B&W EQUIPMENT PRODUCING THE INGREDIENTS OF VICTORY 
INCLUDES: 


Pressure vessels for processes producing butadiene, toluol and high-octane 
gasoline; 
Catalyst cases for production of butadiene from alcohol and butane; 


Separately-fired high-temperature and high-pressure .superheaters for 
butadiene production; 


Alloy furnace castings for all processes. 


Production of such equipment represents a major activity at B&W, where 
an outline of your problem will be welcomed. 
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tube has a true and calculated f of 
identical value when the heat density 
is 15,000 B.t.u. per hour per sq. ft. 
of outside tube surface. In this ex- 
treme case, as regards the dimensions 
of most commercial cracking coils, at 
a 50,000 heat density the calculated 
value of f is low by 30 per cent, and 
would be considered a quite unsafe 
value to use. 


Effect of Heat Density on Metal 
Strength 


However, before reaching a con- 
clusion regarding the use of a gen- 
eral value of n’ = 2, another effect 
must be considered. In calculating F, 


the stress which will rupture the tube 
in 100,000 hours, the temperature to 
be used is taken as the outside tube 
metal temperature. This is a matter 
of convenience, as thermocouples for 
tube metal temperature measurement 
usually are located to read this value. 
When heat density is zero, the inside 
and outside metal temperatures are 
the same, and the use of an outside 
temperature gives a value of F which 
refers to the inside metal tempera- 
ture where maximum stress occurs 
and where f is calculated. But we 
have seen that when heat flow is 
zero, the calculated f value is con- 
servative for estimating tube life. 








DEPENDABLE-RESPONSIVE TO ALL DEMANDS 


QUALITY, FIRST AND LAST— 
THE CHIEF CHARACTERISTIC 
OF FERODO LININGS 


The Battle of Britain proved that 
uality always tells. In quantity 
the British Air Force was out- 
numbered ; but character was there. 
This shows, as in other matters, 
that it is wise not to judge on face 
value alone. Most friction linings, 
for instance, look alike, but per- 
formance varies greatly. 
Ferodo woven Friction Linings are 
manufactured te withstand the ex- 
ceptionally heavy duty imposed on 
drawworks brakes in drilling oper- 
ations. Smooth in operation and 
thoroughly dependable, they ensure 
immense retardation, do not score, 
and posses; exceptionally long life. 
Renewal, therefore, is required less 
frequently and maintenance costs 
are lessened. Supplied in rolls or 
formed to drum diameter, Ferodo 
Friction Linings provide a definite 
economy in operating costs. Fuller 
details from our agents below. 





* - _ 








FRICTION LININGS 





yor ayy aety-pod URUGUAY and PARAGUAY: Anderson Levanti and Co., 
11485 McLaren Belting Co., 620, 
: Ferodo and Asbestos Incor 2 New Brunswick, New 
Mulund, Bombay. ‘Db: F Co., 30, 


Bolivia, 


. Buenos Aires. CANADA: J. C. 
PERU: Milne and Co., S.A.Lima. U.S.A. 
Jersey. INDIA: Asbestos Cement, Led., 
Richmond Street, Port of Spain. 
FACTORY — in Chile, 
Santiago, Chile. 





Peru, 


INSIST ON FERODO LININGS FOR BRAKE EFFICIENCY ' 
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When the heat density equals the 
value corresponding to n’=2 (8,000 
and 15,000 for the tubes of Table 1), 
f as calculated is no longer conser- 
vative, but equal to the real value. 
However, the flow of heat through 
the tube wall has set up a tempera- 
ture gradient so that the metal at the 
bore is cooler and, therefore, strong- 
er than the assumed strength value 
based on outside metal temperature. 


As an example, consider the 3-in. 
tube with %-in. walls, made of carbon 
steel and subject to a 15,000 heat 
density with 1,350° F. outside tube 
metal temperature. The calculated 
and actual stress, f, is 500 lb. per 
sq. in. At 1,350° F. the rupture stress 
for 100,000 hours (F value) from Fig. 
1 is 240 lb. per sq. in. Tube life is 
calculated from Equation 3 to be 2 
years. From the conductivity of car- 
bon steel, however, we calculate a 
temperature drop of 35° F. through 
the %-in. tube wall at 15,000 heat 
density. The inside tube metal tem- 
perature is, therefore, only 1,315° F., 
so that the true value to be used in 
Equation 3 would be F = 300 Ib. per 
sq. in. The corresponding tube life is 
3.4 years. In this manner it is seen: 
that the method proposed is conser- 
vative as regards tube-life estima- 
tion. 


Finally, take the case of a 50,000 
heat density on the same 3-in. tube. 
Here, as noted above, f as calculated 
is 500 Ib. per sq. in. whereas the true 
stress is 650 lb. per sq. in. But the 
temperature drop through the metal 
is now 115° F., giving an inside metal 
temperature of 1,235° F., and a prop- 
er value of F of 480 lb. per sq. in. 
where the method set up directs the 
use of the value of 240 lb. per sq. in. 
as noted above. In reality, using cor- 
rect f and F values, the tube will 
last 5.6 years; whereas by following 
the method of calculation outlined, a 
life of 2 years was predicted. It may 
be demonstrated by further examples 
that the factor of safety included by 
working with outside tube metal tem- 
peratures is much greater than the 
error involved in assuming moderate 
heat densities. 

It should be noted in passing that, 
if the calculated rather than the true 
value of f is used im a high heat- 
density case with an F value based 
on the inside tube metal temperature, 
a misleading tube-life factor of safe- 
ty will result. For the example cited 
above, a life of 10.3 years to failure 
would be estimated as compared with 
the 5.6-year value resulting from cor- 
rect f and F values and the 2-year 
value as found by the method of esti- 
mation proposed in this paper. 


Effect of Uneven Heat Input Around 
Tube 


Some consideration now will be 
given to the effect of uneven heat 
input around the circumference of a 
given tube. The available data are 
few, and in some cases conflicting; 
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“We made hole so fast the boss couldn't believe it!” 


“WHEN he heard we were setting pipe, the boss thought 
some one was pulling a fast one. He didn’t know this new 
‘Oilwell’ Hydraulic-drive Rotary Drilling Unit would 
make so much difference in drilling with a power rig. 

“Before we got this ‘Oilwell’ Rotary Drilling Unit, 
we had only a few rotary speeds and the rotary drive 
took power from the engines driving the pump. Now, 


with hydraulie drive, we have an unlimited selection of , 
rotary speeds over a wide range. The rotary has its own 
engine independent of the drawworks and slush-pump 
engines. 


There are other advantages, too, that make this 


‘Oilwell’ Rotary Drilling Unit a mighty fine improve- 
ment for any power rig.” 


HAT?’S the kind of report we get from power rig 

drillers who use the “Oilwell” CT-1715A 
Rotary Drilling Unit. And drillers using steam or 
electric-driven units are equally enthusiastic. Among 
the many difficult drilling jobs completed with steam- 
powered “Oilwell” Rotary Drilling Units were the 
two deepest wells in Texas, where the “drilling-up” 
feature is a big factor in conquering thick beds of 
heaving shale. 

The Rotary Drilling Unit is an example of “Oil- 
well” pioneering in anticipation of an oil industry 
need for equipment to drill straight holes faster and 
at a lower cost. This kind of engineering service is 
one of the plus values you get in coming to “Oilwell” 
for your equipment needs. When drilling and pro- 
duction requirements become more severe, you'll 
find “Oilwell” ready with equipment to do the job. . 





What you get from 
, “OILWELL” 10-POINT SUPPLY SERVICE 


“— aed 


Y 
2 


1. Dependable source of supply 
2. Worldwide distribution 


3. Adequate warehousing to protect ma- 
terial and speed deliveries 


4. Convenient store locations 
5. Field engineering assistance 


6. Product design and metallurgy keyed to 
your needs 


7. Extensive manufacturing and testing 
facilities 


8. Highest grade supplies for oil and gas 
field needs 


9. Prompt and understanding credit service 


10. 81 years of practical experience 















EFCO HEAT EXCHANGERS 


oes ol Popoomanes 


OVER LONG PERIODS 


1, EFCO ENGINEERS ARE HEAT EXCHANGE SPECIAL- 
ISTS WITH YEARS OF EXPERIENCE ... Efco installations 


are thoroughly designed and engineered for trouble-free, 
long-lasting service. 


2. EFCO IS A COMPACT, EFFICIENT ORGANIZATION 
with'an established reputation for designing and fabricat- 


ing heat transfer equipment for the largest and most effi- 
cient companies. 


ENGINEERS & FABRICATORS, unc. 
. Lb. I P. 0. BOX 7395 =Gi- HOUSTON, TEXAS ) 
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therefore, only a qualitative analysis 
will be attempted. Inasmuch as it is 
common practice to install tube metal 
temperature thermocouples at a point 
on the tube in the plane which faces 
the source of radiant heat and which 
bisects the tube longitudinally, it will 
be assumed that the measured metal 
temperature does not vary as a dis- 
proportionate amount of heat is ab- 
sorbed by the exposed side of the 
tube—the average heat density being 
unchanged. Due to turbulent oil flow 
through the tube and the equalizing 
effect of heat flow around the tube 
through the wall metal from the hot 
to the cooler portion, it generally has 
been assumed that the inside tube 
metal temperature does not vary with 
nonuniform circumferential heat in- 
put. 


Consider the case of the 3-in. tube 
already discussed, with the heat den- 
sity at 15,000 B.t.u. per hour per sq. ft. 
of outside surface and inside and out- 
side metal temperatures of 1,315° and 
1,350° F., respectively, and with uni- 
form heat input around the tube. We 
would expect nonuniform heating (but 
at the same average heat density) to 
give the same uniform inside tube 
metal temperature and the same aver- 
age outside tube metal temperature 
as determined at a point close to the 
adjacent tube in a row of tubes on the 
wall or roof of a furnace. Under these 
conditions and with the thermocouple 
location as previously discussed, the 
true and calculated values of F would 
not be affected by the nonuniform 
heat input, and the calculated value 
of f would remain unchanged. Due 
to the variation of n’ with heat den- 
sity, however, the true value of f at 
the point of greatest heat input on 
the tube would increase. Although 
accurate data are lacking, it has been 
estimated that, at average heat densi- 
ties of 15,000, the maximum outside 
metal temperature variation of a 
cracking-coil tube is about 50° F. 
With an average metal drop for uni- 


form heating as noted above of 35° F., 
the maximum heat input for nonuni- 
form heating should be about 25,000 
B.t.u. per hour per sq. ft. of outside 
surface. This would increase the true 
f to 550 Ib. per sq. in. On the other 
hand, the use of the average outside 
tube metal temperature of 1,350° F. 
to determine F rather than the in- 
side.metal value of 1,315° F. pro- 
vides a factor of safety in F which 
greatly exceeds the effect, in terms 
of tube life, of the error in f due to 
nonuniformity. The calculated life of 
2 years compares with a 2.75-year 
life, using F = 300 at 1,315° F. and 
f = 550 at 25,000 heat density. The 
margin of safety noted above (3.4 
years vs. 2 years) has been decreased 
by nonuniform heat input (to 2.75 
years vs. 2 years), but is still ample. 

If tube metal temperatures are tak- 
en at the high temperature point on 
the surface of an unevenly heated 
tube, the factor of safety is increased 
greatly, as the abnormally high tem- 
perature used would lead to a low 
calculated F value and a short cal- 
culated tube life. In the unlikely 
event that the lowest surface tem- 
perature is measured in the example 
cited, a surface temperature of about 
1,325° F. would result. The corre- 
sponding calculated F is 280 and, 
with a calculated f value of 500, the 
calculated tube life would be 2.9 
years. Actually, due to bottom-of-the- 
tube conditions, the real life would 
be 2.75 years, as noted above. In this 
extreme case the formula fails to be 
conservative and, therefore, should 
not be used with cold-side measured 
tube metal temperatures. 


Factor of Safety a Part of Method 


The outlined method of estimating 
tube life, when applied with due al- 
lowance for the factors discussed 
above, should provide a safe working 
life as contrasted with the “tube life 
to rupture” to be developed by the 
more rigorous application of the 


theory involving the use of inside 
tube metal temperatures and allow- 
ances for actual tube stresses and 
heat densities. Therefore, it should 
be noted that no factor of safety nor 
other allowance to provide tube re- 
placement before actual rupture is 
needed, because the subject method 
includes a factor of safety which ad- 
justs itself to operating conditions. 

It goes without sayihg that a multi- 
tude of outside factors also must in- 
fluence decisions to remove tubes at 
or before the expiration of their safe 
working life. It is not unreasonable 
to set up a tube-replacement sched- 
ule based on less than the calculated 
safe working life when inexperienced 
firemen, very high pressure, smal] 
combustion space, limited draft and 
firing control, inadequate inspections 
between shutdowns, dependence of an 
entire refinery on one cracking-coil 
furnace for production, small number 
or poor quality of tube metal thermo- 
couples, or especially hazardous work- 
ing conditions about the furnace 
dictate such a course. On the other 
hand, under favorable circumstances 
it is felt that full advantage should 
be taken of the relationship developed 
between severity of operation and 
tube life. 


Importance of Tube Metal 
Temperatures 


The one fundamental piece of in- 
formation on which the method is de- 
pendent is the adequate determina- 
tion of representative outside tube 
metal temperatures. It has been pos- 
sible to develop quite satisfactory 
couple installations for this purpose; 
and, although the type of equipment 
and the installation and maintenance 
are beyond the scope of this discus- 
sion, information on this subject can 
be made available to anyone desiring 
it for use on war projects. A suffi- 
cient number of reliable couples must 
be maintained throughout the life of 

(Continued on Page 174) 





TABLE 2—OPERATIONS DESIGNED TO COMPARE PREDICTED AND ACTUAL CRACKING-COIL TUBE LIFE AS A FUNCTION 


OF OPERATING CONDITIONS 








Operating outside 
Operating tube metal Service Calculated Estimated 
Tube size pressure temperature life to date life remaining 
Unit Material (in.) (Ib./sq. in.) (°F.) (years) (years) life-years 
A 5 per cent chrome-molybdenum ....... 4144x314 750 1,200 3.3 4.5 1.2 
B 5 per cent chrome-molybdenum ....... 444x 3% 750 1,225 3.0 4.1 1.1 
Cc 5 per cent chrome-molybdenum ....... 44x 3% 550 1,195 2.3 4.5 2.2 
D BOD owe cits ccndes RAbeEy sea ehesbasakes Os 440 x4 40 1,570 2.0 11.44 9.44 
E rey SE ce cee ie ies a 442x4 50 1,470 0.9 11.44 10.5+ 
F Ra yee! ot a aR ear 446 x 3.7 1.000 1,200 68 11.44 Ch 
25 1,600 0.1 11.44 : 
6.9 46+ 
Carbon steel 445 x 3% 750 1,000-1,110 1.0 3.1 on 
50 1,480-1,580 0.1 1.9 


1.1 13 

A = corrosion of 0.055 in. per year allowed. B= corrosion of 0.060 in per year allowed. C= corrosion of 0.100 in. per year allowed. 

F = two successive services are listed. The calculated life shown in each case is that of new tube life at a given service. The re- 
maining life figure, however, is that left at the end of 6.9 years of combined service if the tube continues in the second service. 

Where 114+ is used, the indicated life was above this value, the limiting life for which figures are available. The net life after 
service in this case is also greater than the given value to an unknown degree. 

Where a range of service conditions is listed for a given period, coking or other causes led to variations in a steady manner for 
each run, and this variation has been taken into consideration in the calculations. ; 
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On of the greatest producing oil fields in 
history! Discovered in 1900 by a man 
and his wife whose one-room shack was 
furnished with crackerbox chairs and a rough 


board table! 


Captain Anthony Lucas, retired, put every 
cent he could scrape together back of his 
faith that the Spindletop salt dome in Texas 
would produce oil. He lost one well, then 
drilled another . . . a well that roared in for 
75,000 to 100,000 barrels a day. 


‘““Wildcatters”’ like Captain Lucas have made 
Texas the world’s leading oil-producing 
area. And wherever those pioneers have gone 


they have looked for help to the well stocked, 


convenient stores and experienced service 











The National 
Supply Company 


Executive Offices: Pittsburgh, Pa. 


General Sales Offices: Toledo, Ohio. 
Division Offices: Ft. Worth, Texas; 
Tulsa, Oklahoma; Torrance, Calif. 
Export: The National Supply Cor- 
poration, 30 Rockefeller Plaza, New 
York, N. Y., U. S. A.; River Plate 
House, 12 South Place, London, E.C. 2. 


men of The National Supply Company. 
National Oil Field Machinery and Equip- 


ment have been important factors in the 


development of every oil field in the world. 
Spang Pipe —a National product — made, 
since 1840, in the first pipe mill west of the 
Alleghenies, is well-known for dependable 
service in drilling oil wells, for pipe lines, 
ships, all kinds of industries, homes and other 
installations. Superior Engines—built by Na- 
tional—are world famous for power and econ- 
omy in Oil Field, Industrial and Marine use. 


The National Supply Company as an indus- 
trial leader of this nation is destined to play 
an important part in the peacetime expan- 
sion of tomorrow. 
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a tube if that life is to be satisfac- 
terily obtained in actual service. In 
the absence of direct data, many ef- 
forts, based on both experience and 
theoretical considerations, have been 
made to estimate tube metal temper- 
atures from oil temperature in the 
tube. These values are dependent on 
good oil:.temperatures, heat-density 
data, oil-film heat-transfer coefficients 
involving the high-temperature prop- 
erties of bodies wherein two phases 
often occur, coking rates and coke- 
film heat-transfer coefficients, and 
similar factors which are so compli- 
cated as to make this type of estimate 
almost useless except in very special 
cases. This is particularly true when 
maximum tube service life under un- 
usual conditions, with a minimum of 
failures, is of great importance, as 
is the case at the present time. 


Design of New Equipment 


In passing it should be pointed out 
that this paper is an adaptation of a 
method fog designing new cracking- 
coil tubes for a desired life under 
expected operating conditions. For 
this approach the reader is referred 
to a report of the Standard Oil De- 
velopment Co., which can be made 
available to any refiner having need 
for it in connection with a war proj- 
ect. 

The method of estimating tube life 
given above has been, and is being 
tested further, by the experiences of 


companies associated with the Stand- 
ard Oil Co. (New Jersey). It is too 
early for any conclusive evidence to 
be cited regarding the application of 
the formulas given, but it may be 
said that thus far no data at variance 
with the method outlined have been 
encountered. Table 2 lists some of 
the figures thus far available where 
the method is being tested. 


Interpretation in Terms of Production 


In order to try to translate the life- 
severity relation developed into terms 
of a typical war product, the hypo- 
thetical case of a heavy virgin naph- 
tha reforming unit, charging 10,000 
bbl. per day of feed in a once-through 
coil-only operation for the produc- 
tion of butenes, may be considered. 
Assume 18-8 tubes 4.5 in. by 3.7 in. 
in diameter, operating at 1,000 lb. per 
sq. in. and with limiting allowable 
outside tube metal temperatures of 
1,200° F., a usual maximum value. 
Experience has shown that such a coil 
should produce 950 bbl. per day bu- 
tenes for polymerization or alkyla- 
tion, or even for butadiene manufac- 
ture for synthetic rubber. This as- 
sumes that the operation is limited 
entirely by allowable metal tempera- 
ture resulting from high oil-cracking 
temperature even at moderate heat 
inputs, and not by coking, firing, or 
recovery equipment. A life-to-rupture- 
of 25 years is calculated by the for- 
mula given above, although the data 





do not justify such an extrapolation 
Prior operation of a year or two in 
such service would not be important 
in considering more severe operat- 
ing conditions, and short-time corro- 
sion usually may be neglected in an 
18-8 tube. If this tube is to be stressed 
to a safe working life of 3 years 
(when presumably war alloy demands 
will permit replacement if obsoles- 
cence has not by that time—through 
development of catalytic cracking— 
permitted shutdown), it develops that 
metal temperatures of 1,300° F. at a 
pressure of 1,000 lb. per sq. in., or 
1,540° F. at a pressure of 400 lb. per 
sq. in., are permissible. It will be 
assumed that burner capacity, draft 
limitations, charge-pump size, prod- 
uct-recovery equipment, etc., are not 
limiting. From a_ tube-metal-limita- 
tion point of view, it is estimated 
that 1,100 bbl. per day of butenes 
could be produced at a pressure of 
1,000 lb. per sq. in., or 1,335 bbl. per 
day at a pressure of 400 lb. per sq. in. 
This 15.8 to 40.5 per cent increase in 
production may not all be realized 
due to factors of the type cited above, 
but its potentialities should not be 
neglected. 

A second example involves a light 
gas-oil coil of 13,800 bbl. per day fur- 
nace or total feed capacity with 4-in. 
by 3-in. carbon-steel tubes, operating 
at present at a pressure of 300 lb. 
per sq. in. and at a limiting metal 
temperature of 1,100° F., to produce 
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260 bbl. per day of butenes. It may 
be calculated that if a l-year tube 
life, on the equivalent of new cor- 
sion-free tubes, will tide over the 
emergency, the limiting metal tem- 
peratures may go to 1,285° and 1,400° 
F. at pressures of 300 lb. per sq. in. 
and 150 Ib. per sq. in., respectively. 
Estimates of butenes productions are 
290 bbl. per day and 330 bbl. per day 
for the conditions given in the order 
listed, or increases in production of 
11.5 and 26.9 per cent, respectively. 
From these approximate figures, 
the great potential value of more 
severe cracking conditions during the 
present critical period of the war may 
be seen. As to the tubes, it is felt 
that, literally, they can “take it.” 


Operations at Very Low Pressures 


With present-day and possibly 
greater future interest in severe 
cracking operations at high tempera- 
tures, but at pressures from only a 
few pounds gage to 50 lb. per sq. in., 
a little conjecture on tube strengths 
may not be out of order. As noted in 
Fig. 1, the metal-strength data do not 
extend beyond 1,300° to 1,500° F., 
depending on the type of tube. Ex- 
trapolation to any considerable ex- 
tent is most hazardous, both because 
of the uncertainty of the position and 
slope of the lines where the figures 
11.5 and 26.9 per cent, respectively. 
vary from a straight line to some ex- 
tent, and because of tendency of metal 


strength to drop off abnormally at 
higher temperatures. This is evident 
in the 2% per cent chromium 1 per 
cent molybdenum and 5 per cent chro- 
mium 0.5 per cent molybdenum steels. 
(Due to the danger of air hardening, 
these alloys would probably be un- 
suitable for extremely high tempera- 
tures. Some abnormal drop in 
strength must occur if the semilog 
relation is to be consistent with the 
zero value of the metal strength at 
its melting point. Furthermore, the 
TF* = C relation cannot be used be- 
yond the temperature range cf the 
data upon which it is based. Having 
these limitations in mind, however, 
the N values given above may be 
used, and the lines of Fig. 1 ex- 
trapolated to temperatures of 2,200° 
or 2,300° F. for the F. values needed 
to make short life calculations on 
existing tubes operating at very low 
pressures. 

For instance, a 4.5-in. by 3.7-in. tube 
of 18-8 steel, at a pressure of 25 lb. 
per sq. in., to have a safe working 
life of 3 years without allowance for 
oxidation or corrosion might operate 
at 2,250° F. Or a 4-in. by 3.2-in. car- 
bon-steel tube, at the same pressure 
and protected from oxidation and cor- 
rosion and figured for a l-year safe 
life, could operate at 1,660° F. Used 
tubes of this latter material and mag- 
nitude of dimension actually have been 
operated in this temperature and 
pressure region for 1 to 2 months 





without rupture, despite fairly rapid 
scaling. 

In recent months a 4-in. carbon- 
steel tube, completely protected from 
oxidation and scaling, has been oper- 
ated without failure from excessive 
pressure and temperature conditions 
for about 800 hours at a tube metal 
temperature of 2,200° F., at a pres- 
sure of 15 lb. per sq. in. gage. The 
predicted life, on an extrapolated 
basis, ranges from a few hours to 
1,000 hours depending on the posi- 
tion and slope of the strength-tem- 
perature curve used, the value of N 
taken, and the method of calculation, 
i.e., for safe working life or for rup- 
ture. It should be noted that the 
metal temperature was taken on the 
surface of the tube nearest the radi- 
ant-heat source. 

An outstanding need for additional 
physical data on the various tube ma- 
terials at temperatures from 1,300° F., 
or 1,500° to 2,000° F., is indicated. 
Until such data are available, tube- 
life predictions are not possible in 
this increasingly important operating 
region. 


Application to War Problems 


Earlier in this paper the problem 
of aviation-gasoline component pro- 
duction from existing thermal-crack- 
ing equipment was referred to as in- 
volving the determination of the rela- 
tion between severity of service and 
tube life, and the choice of a life 
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INHIBITION OF CORROSION 


AND 


ADSORPTIVE PRACTICE 


THE GROWING NUMBER OF REFINERS 


Licensed by JENKINS to use 


Arro Oil & Refining Co. 

Ashland Oil & Refining Co. 
Atlas Oil & Refining Corp. 
Aurora Gasoline Co. 

Bareco Oil Company 

The Bay Petroleum Corp. 

Bell Oil and Gas Company 

Ben Franklin Refining Co. 

Big West Oil Company 

Central Pipe Line Co. 

Consumers Co-operative Ref's., Lid. 
Continental Oil Company 
Cooperative Refinery Association 
Cosco Oil Company 

Cosden Petroleum Corporation 
Danciger Oil & Refining Co. 
Deep Rock Oil Corporation 
Delta Refining Company 

The Derby Oi] Company 
Douglas Oil & Refining Co. 
Eagle Oil & Refining Co., Inc. 
The El Dorado Refining Co. 

Elk Refining Company 

El Tejon Oil & Refining Corp. 
Farmers Union Central Exchange 
Fletcher Oil Company, Inc. 


Address All Inquiries to 


SPEAKS FOR ITSELF 


Freedom Oil Company 

Glacier Production Company 
The Globe Oil & Refining Co. 
Home Oil & Refining Co. 
Independent Refining Co. 
Inland Empire Refineries, Inc. 
Johnson Oil Refining Company 
The Kanotex Refining Co. 
Kendall Refining Company 

R. Lacy Refinery 

Leonard Refineries, Inc. 
Louisville Refining Company, Inc. 
McColl-Frontenac Oil Co., Ltd. 
McMurrey Petroleum Corporation 
McNutt Oil & Refining Co. 
Malco Refineries, Inc. 

Mercury Oil Refining Co. 
Mid-West Refineries, Inc. 
Midland Cooperative Wholesale 
Mohawk Petroleum Corporation 
Motor Fuels Corporation 
Naph-Sol Refining Co. 

The National Refining Company 
North Star Oil Limited 
Northwest Refining Co. 

Old Dutch Refining Co. 


LIME OR LIME AND OTHER ADSORBENTS 


Pacific Central Refining Co. 
Pacific States Oil Co. 

Pana Refining Co. 

Panhandle Refining Company 
The Pennzoil Company 

Quaker State Oil Refining Cozp. 
Rock Island Refining Co. (Okic.) 
Rock Island Refining Corp. (Ind.) 
Roosevelt Oil Company 

Root Petroleum Company 
Rothschild Oil Company 

The Shamrock Oil and Gas Corp. 
Shell Oil Company, Inc. 

Skelly Oil Company 
Socony-Vacuum Oil Company, Inc. 
Standard Oil Co. (Indiana) 
Sunray Oil Company 

Talco Asphalt and Refining Co. 
United Refining Company 
Valley Refining Co. 

The Vickers Petroleum Co. 

W. T. Waggoner Estate (Ref. Dept.) 
H. F. Wilcox Oil & Gas Company 
Wilshire Oil Company, Inc. 
Wood River Refining Co. 
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“The life and soul of science is its practical application.” 


— Lord Kelvin 





1822-1888 


Rudolf Julius Emman- 
uel Clausius is cred- 
ited with having 
made thermodynam- 
ics a science. He 
was a mathematical 
rather than an experi- 
mental physicist and 
by his restatement of 
Carnot's principle, he 
put the theory of 
heat on a truer and 
sounder basis, 





In 1850, Clausius 
enunciated the sec- 
ond law of thermo- 
dynamics by the well- 
known statement, 
“Heat cannot of it- 
self pass from a 
colder to a hotter 
body." 


Engineering is applied 


science. Perhaps some of the most notable 


engineering achievements are in the field 


of petroleum refining. Here the con- 


trolled, economical application of heat 


demands a specialized engineering skill 


in the design and construction of heaters. 


A pioneer in this field, Alcorn for nine- 


teen years has provided all types of heater 


installations to meet the exacting require- 


ments for the processing of all types of 


petroleum products. 
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dependent upon the urgency of our 
wartime need. The severity-life rela- 
tion has been discussed. The choice 
of an operating point now can be 
considered briefly, although this is 
largely an economic and patriotic 
problem. Under normal conditions 
cracking equipment should be oper- 
ated at that degree of severity and 
corresponding tube life which results 
in an economic balance between the 
value (in terms of quantity and qual- 
ity) of its products and the cost of 
maintenance and replacement. It is 
strictly a matter of tube-replacement 
cost (with due allowance for down- 
time, safety margin, etc.) and en- 
hanced product value. There may be 
serious question raised as to whether 
the 5 to 15-year tube life so often re- 
sulting from relatively mild cracking 
conditions in many prewar cracking 
operations represented the most eco- 
nomical operation of those coils. Tube 
replacements and their associated re- 
lated costs probably represent only s 
small part of even a cracking coil. 
let alone a gasoline-producing unit: 
and yet the cracking furnace often 
has been the bottleneck of the pro- 
duction for the entire unit. Even with 
normal product prices and demands 
after the war, it may well behoove 
us to operate for 1 to 3-year tube 
lives when tube materials are readily 
available. 

The method outlined above for esti- 
mating tube life should aid refiners 
in providing the Petroleum Adminis- 
tration for War with a defensible es- 
timate of the cost of additional 100- 
octane gasoline. One of the writers 
has been associated with the efforts 
of the technical advisory committee, 
working under the technical com- 
mittee of the Petroleum Industry War 
Council, to stimulate research and 
development work on aviation-gaso- 
line-component production from ex- 
isting thermal cracking coils. This 
group has assisted the PAW aviation- 
gasoline advi8ory committee in its 
effort to apply that research and de- 
velopment work to maximizing pro- 
duction. In this work there has ap- 
peared considerable evidence that 
more of the materials badly needed 
for aviation-gasoline production can 
be made at once by punishing exist- 
ing equipment. The time required 
to effect the increase is negligible. 
as are the new material and construc- 
tion required at this time. 
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Wartime Instruction and 
Training of Employes 


by L. S. Wescoat* 


I AM happy to have the epportunity 
of meeting with you this morning 
and presenting some phases of the 
work of our committee and its appli- 
cation to the board wartime security 
program of the petroleum industry. 

The organization of the Petroleum 
Industry War Council and the subse- 
quent appointment by it of the com- 
mittee on protection of petroleum fa- 
cilities naturally coincided with the 
early days of the United States’ par- 
ticipation in the war. During the first 
year our attention was _ centered 
largely on the development of direct 
means of protection of oil properties 
against the peculiar and obvious risks 
that war entails. Much of our effort 
was devoted to cooperating with the 
military and with the Facility Secur- 
ity Division of the Petroleum Ad- 
ministration for War through the de- 
velopment of substantial amounts of 
data on the nature, location, size, etc., 
of petroleum facilities; counseling 
with these governmental agencies in 
the development of the standards and 
methods, which now have crystallized 
into the broad wartime protection pro- 
gram of the industry; and, finally, 
disseminating to the industry general- 
ly, and more specifically to those fa- 
cilities which are strategic to the war 
effort, these standards and methods 
which have resulted in the creation 
of guard forces, fencing of properties, 
reexamination of the background of 
the personnel, fingerprinting, etc. 

These things, of course, are all 
vitally necessary to any kind of a sat- 
isfactory protection program, but 
many of us have felt that this is 
merely the framework for a more 
fundamental approach to the broad 
problem of adequately insuring the 
security of the oil plants which are 
so necessary to successful prosecution 
of the war. 

Just as any organized progiam ulti- 
mately is no better than the enthu- 
siasm and intelligence of the effort 
it can command, so our wartime plant- 
protection program is adequately ef- 
fective only to the degree that every 
employe has a real understanding 
thaf his or her active and intelligent 
cooperation is vital to its success. 

Therefore, I welcome the oppor- 
tunity of discussing with you some 

*Chairman, PIWC Great Lakes Region 
Committee on Protection of Petroleum Fa- 
cilities, Chicago, II. 
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of the things which the PIWC com- 
mittees have done in the field of edu- 
cating employes to their wartime re- 
sponsibilities. 

Because the activities of the Great 
Lakes region committee are natural- 
ly more familiar to me than those of 
the other five regional committees, 
I believe that this best can be done 
by giving you, in essence, a report of 
some of the activities of our commit- 
tee. Although these differ somewhat 
from the other region committees, 
we all operate under the broad 
policies established by the national 
committee, under the direction of the 
PIWC; and, therefore, such differ- 
ences as exist are a matter of meth- 
od and emphasis, and not of sub- 
stance. Thus, when I outline some 
of our specific undertakings, the prin- 
ciples upon which they are based are 
operable in the other areas of the 
country, and all of our activities vary 
only in detail. 

When the organizational setup of 
our tommittee was devised, it was 
worked out with the thought that 
it could be utilized both for the pur- 
pose of gathering and centralizing in- 
formation requested by the Govern- 
ment and, at the same time, form a 
sufficiently broad base for carrying 
on at least a part of the necessary 
educational program. In this way the 
very form of our organization is a 
part of this program. 


Great Lakes Region Organization 


The Great Lakes region consists of 
the states of West Virginia, Kentucky, 
Ohio, Michigan, Indiana, Illinois, and 
Wisconsin, which you will note are the 
seven states comprising the Fifth and 
Sixth Army Service Commands. Un- 
der the direction of the region chair- 


man, a state chairman was appointed 
for each of these seven states. In 
three states, viz., West Virginia, Ken- 
tucky, and Wisconsin, only single 
committees (under the direction of 
the state chairmen) have been formed, 
as there are relatively few large pe- 
troleum facilities in these areas. How- 
ever, in the other four states where 


there are sizable concentrations of oil 


properties, zone organizations have 
been developed, each covering an 
area having within it more or less 
natural concentrations in the form of 
refinery, distribution, or producing 
centers. In addition, within the IIli- 
nois-Indiana refinery area centering 
in East Chicago and Whiting, a sep- 
arate group has been organized to 
operate exclusively in this relatively 
small area of high concentration. 

In developing the membership of 
the respective committees, there was 
included direct representation of all 
large and strategic plants and, in ad- 
dition, an adequate cross-section of 
all of the various branches of the 
industry active in a substantial way 
within these areas. Thus, if there are 
five refineries, for example, in a giv- 
en zone, we have attempted to obtain 
a representative from each of them 
to serve on that particular zone com- 
mittee and, in addition, one or two 
representatives might be obtained 
from the terminal and pipe-line oper- 
ators also serving the area. 

As a result the Great Lakes region 
committee eonsists of well over 100 
men, who for the most part are di- 
rectly engaged either in plant safety 
and protection work or in the opera- 
tion of refineries, terminals, produc- 
ing properties, pipe lines, etc. Al- 
though this would be an unwieldy 
number if our committee functioned 
in a policy-making capacity, that is 
not our function. Rather, we are the 
shock troops which form the van- 
guard of what should, and I believe 
can, be a very effective army of the 
home front. 


The Saboteur and Fire 


As the course of the war progressed 
increasingly favorable te our cause, 
it became apparent that, at least in 
the Middle West, the probability of 
bombing, if not entirely eliminated, 
was much less likely than it appeared 
in the earlier months of the war. 
As a result, the emphasis ef our at- 
tention became concentrated more 
completely on means of preventing 
sabotage and other subversive activ- 
ities, as well as an accelerated inter- 
est in fire and accident prevention. 

Fire, of course, cannot truly be 
called a wartime hazard, particular- 
ly in our industry. However, because 
it is such a potent and ever-present 
danger in the normal peacetime oper- 
ation of the oil business, it is a nat- 
ural tool of the saboteur. During a 
war, the ravages of fire have a much 
deeper and more violent effect be- 
cause the petroleum industry’s re- 


THE OIL AND GAS JOURNAL 











beta Pie 2 


nea 


emmmmmmammmcmmmmiamammetn pS 











FITTED WITH Yr/-Sure"SEALING == 


" AND OTHER CLOSURES 














Me: 
i, 
- 
YAH 3 
e § 
4 
: 
Bs 
: } 
| 
+ 
$ 
j 
‘ 
paver i 
Ree - 
13 % 








STEEL DRUMS 


for PETROL-Oll- BITUMEN “GREASE POWDER ASPHALT -CEMENT. érc 










All Enquiries to its : 5 ie 
METAL CONTAINERS LTD, SEYMOUR HOUSE PALL MALL LONDON. WORKS: NORTH OF ENGLAND & 


3H : 



































—~ 


suurces are so greatly needed, and the 
replacement of properties means the 
withdrawal of critical materials from 
other essential projects. 


Fire School 
With this in mind, we felt that an 


' effective contribution could be made 


toward the wartime instruction and 
training of employes through the or- 
ganization of what we called a “fire 
school.” But there were many prac- 
tical difficulties which had to be met, 
not the least of which was to develop 
a course of instruction which would 
be practical and would permit the 
demonstration of up-to-date tech- 
niques of fire prevention and control 


av 





on a scale beyond that of the cus- 
tomary classroom illustrated lecture. 


As is so often the case, we found 
that there was a ready-made answer 
to everything, and more than we had 
planned. On the West Coast there is 
a group of men which has been work- 
ing for many years and which, un- 
der the auspices of the western re- 
gion committee on protection of pe- 
troleum facilities, already had con- 
ducted several schools such as we 
planned. At our solicitation and with 
the not inconsiderable help of Allen 
Jergins, arrangements were made 
through this committee to have six 
experts—and I use the term literal- 
ly—from several of the California oil 


IANUFACTUR 


KOR 50 YEARS Columbian has been internationally famous as 
the world’s leading fabricator of bolted steel tanks for the oil 
industry. Today, the above trade mark can be found on Columbian 
Bolted Steel Tanks in use on the battle fronts of the world—and 
on the oil producing fronts of the world. It is an unfailing guide 
to storage tanks that give extra measure of protection and greater 


years of service. 


Our war-production experience plus increased facilities means 
a plus service for America’s oil industry. These famous tanks are 


available to you now. 


COLUMBIAN STEEL TANK CO. 
Kansas City, Mo. 








companies come here to compose our 
faculty. 

I know that some of you attended 
the school, and others have heard of 
the outstanding excellence of the 
work done by these men. I have 
spoken of it publicly before, and can- 
not refrain from doing so again. You 
should know their names. They are: 
H. J. Wilson, Tide Water Associated 
Oil Co., who headed the group; W. N. 
Young, Shell Oil Co., Inc.; M. B. An- 
fenger; Standard Oil Co. of California; 
George F. Prussing, then director of 
the Facility Security Division, Dis- 
trict 5 of the Petroleum Administra- 
tion for War; and S. D. Clithero and 
J. H. McKenzie, both of General Pe- 
troleum Corp., who conducted the 
field demonstrations. 

Invitations to the school were ex- 
tended to all of the Army Service 
Commands, except the West Coast, the 
Office of the Provost Marshal Gen- 
eral in Washington, the Coast Guard, 
the Navy, all of the district offices 
of PAW Facility Security Division, 
the Federal Bureau of Investigation, 
the Office of Civilian Defense, all of 
the regional committees of the Petro- 
leum Industry War Council, the local 
police and fire departments, and all 
of the oil companies operating with- 
in the Great Lakes area. 

It was originally our intention to 
limit the attendance to approximate- 
ly 200, in the belief that it would 
be difficult to accommodate a larger 
group and at the same time make 
the concentrated course of instruc- 
tion effective. However, the accept- 
ance of the idea of the school was 
so great that we finally had a regis- 
tration of in excess of 400, exclusive 
of a very considerable number of 
employes of local refinery and termi- 
nal facilities who attended the field 
demonstrations. 


How the School Functioned 


The sehool met from May 24 to 26. 
Mornifig sessions were held in East 
Chicago, Ind.—at which lectures, 
table demonstrations, and motion pic- 
tures outlined accepted principles of 
fire prevention and control. After 
lunch the school adjourned to the re- 
finery grounds of the Socony-Vacuum 
Oil Co. located nearby, where field 
demonstrations were held. These con- 
sisted of the application of various 
methods and media in common use 
and generally readily available to 
several basic types of oil fires, and 
demonstrated their relative effective- 
ness in each situation. Where small- 
scale demonstrations could be used 
to illustrate certain principles, this 
method was followed. However, sev- 
eral situations were produced on a 
scale as comparable to actual condi- 
tions as it is possible to attain in or- 
der to illustrate certain techniques 
which cannot be demonstrated on a 
limited scale. This latter feature was 
one of the outstanding aspects of the 
school, for it enabled those in at- 
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= SO DOES A 
SHIP’S COMPASS 


When it comes to tests for accu- 
racy, Associated pipe bends are 
second cousins to ship com- 
passes. Every bend undergoes 
exhaustive checks to discover 
the slightest dimensional vari- 
ation-to determine truth of 
alignment. All completed 
work conforms perfectly to 
closely engineered require- 
ments. This procedure elimi- 


WAR PRODUCTION... This company is engaged 
in high priority war production, proud of its re- 
sponsibilities and fulfilling them to the letter. 








nates a potential delay in field 
construction and pre-cancels 
losses which might occur in the 
operating efficiency of the 
overall unit. Like precision in- 
struments, Associated pipe 
bends get thorough accuracy 
checks before entering their 
period of service....Turn your 
piping problems over to Asso- 
ciated. 





tendance to witness the handling of 
a variety of large-scale fires which 
they would not normally see in a life- 
time of work in that field. 

After the field demonstrations, the 
registrants reassembled and were di- 
vided into several groups, when an 
opportunity was given to ask ques- 
tions of the faculty and for discus- 
sion among the attendants. 

Seminar 

At the conclusion of the regular 3- 
day session, a seminar was held in 
downtown Chicago for two addition- 
al days, when an opportunity was 
given those who desired to attend to 
review in greater detail some of the 
matters covered at the regular ses- 
sions of the school. The seminar 
classes also had the additional ob- 
jective of affording an opportunity 
for certain of the attendants to ac- 
quire more information on the tech- 
nique of holding similar demonstra- 
tions in other parts of the country. 


Distribution of School’s Efforts 


A short time after the conclusion 
of the school, a copy of all of the 
papers delivered at the regular ses- 
sions and a comprehensive outline 
of the field demonstrations were sent 
to each registered attendant, members 
of the national committee, chairmen 
of the regional committees, and all 
members of the Great Lakes region, 
state, and zone committees. In addi- 
tion, very wide dissemination of the 
principles of fire prevention and con- 
trol outlined at the school has been 
provided through a summary pub- 
lished in the August 26, 1943, issue 
of The Oil and Gas Journal. 


Motion Pictures 


During the field demonstrations 
colored motion pictures were taken, 
and a very useful film has been de- 
veloped—editing having been done 
by the members of the faculty. Copies 
of this picture are being made avail- 
able to the other regional commit- 
tees, and later it will be available 
for the use of other interested groups. 


Our Own Job 


As in the field of fire and accident 
prevention, so also in the war-bred 
task of fighting sabotage and other 
forms of subversive activity, the great 
body of men and women actively 
working in oil plants, in the long run, 
will determine the success with which 
the petroleum industry’s part in the 
war on the home front is waged. It is 
obviously true that the military and 
the PAW have a considerable degree 
of responsibility in this task; but I 
know they realize, probably more 
keenly than do we in the industry, 
that they can do little more than out- 
line the plan of attack. They can give 
directional impetus to the job which 
we must carry on, but the day-in and 
day-out doing of that job is almost 
wholly our own. 
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Enormous quantities of raw gases and oils are 
being squeezed from the bowels of the earth and 
converted into many of the most vital war materials. 


If you are a petroleum or chemical engineer or 
production man, you know the story, but if is a 
satisfaction to the rest of us to know that you are 
not bleeding old Mother Earth to death .. . that 
there will be enough left for future generations, so 
that they, too, can share the comforts and con- 
veniences made possible by petroleum products. 


By repressuring, you are prolonging the life of 
hundreds of fields for years to Come, by recycling 
in distillate fields, you are taking gases that have 
already yielded much gasoline and are returning 
them under high pressures to the sands for future 
use. 


By constantly improving production and refining 
methods, you are making every well, every bar- 
rel of oil, and every cubic foot of gas yield a 
greater quantity of usable product. You are mak- 
ing them yield higher-quality products in ever- 
increasing variety. 


The heart cf each of these phases is the compres- 
sor... one of the machines that must be able to 
operate continuously 24 hours a day, day after day. 


And the name Ingersoll-Rand on so many of 
these machines, as well as their records of per- 
formance, will undoubtedly be the signpost to 
buyers in post-war expansion ef this essential in- 
dustry. In the meantime our engineers will be glad 
to co-operate in helping to solve your problems. 


Ingersoll-Rand. 


6-340 
COMPRESSORS ° TURBO BLOWERS + ROCK DRILLS * AIR TOOLS + OIL AND GAS ENGINES + CONDENSERS + CENTRIFUGAL PUMPS 
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L am convinced that we have all 
of the necessary tools at hand to 
make the wartime plant-security rec- 
ord of the petroleum industry a thing 
of which we can be proud. There is 
no implication in this statement that 
there is something lacking in our 
efforts to this time, or that we have 
failed to recognize the unusual prob- 
lems which have grown out of the 
war. By and large, I feel that most 
of us believe that a good job has 
been done. But it is an incomplete 
job. It is far from finished. 


Military and FSD Valiant Service 


The military forces of our country 
and the Facility Security Division 
have done a splendid piece of work 
in establishing the standards and 
practices which form the base of our 
entire wartime plant-protection pro- 
gram. This was no small undertaking. 
It was potentially fraught with many 
misunderstandings and _ disagree- 
ments; but it was accomplished with 
fine clarity of thought and a high 
degree of smoothness, when consid- 
eration is given to the inevitable com- 
plications which are entailed in bring- 
ing such plans into being under the 
stress and urgency of these days. The 
entire pfocess was characterized by 
a genuine effort to understand the 
problems which we in the industry 
faced; and the result, as I have indi- 
cated, has given us the present sound 
security base under which we are 
operating today. 
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FOR STAMINA 
AND POWER 


Government and Industry Agree 


Also, I have reason to believe that 
my colleagues on this platform will 
agree that they, in turn, have found 
that the executive and plant man- 
agement of almost every oil company 
has given the kind of cooperation 
that gets work done. I know that in 
my company we have tried to carry 
out the requests that have been made 
of us; and, when we have felt that 
they were not feasible, prompt and 
intelligent understanding has quick- 
ly resolved our differences on a very 
workable basis. 

Thus, we have the happy situation 
where those in the Government who 
direct our wartime security efforts 
and those in industry who implement 
them are in sound working agree- 
ment. But, as I have previously sug- 
gested, this only potentially gives 
consideration to the one place where 
our plants can actually be protected. 
Only by enlisting the understanding 
cooperation of the men and women 
working in the plants can any pro- 
gram be adequately effective. 

You know, as do I, that, with amaz- 
ingly few exceptions, every person 
in every oil company in this country 
is as willing—yes, as anxious—as are 
any of us in this room to have an 
active part in this war effort beyond 
the responsibility of his or her job. 
One of the peculiarities indicated by 
this war as against World War I is 
the ineffectiveness of pure, unadul- 


terated ballyhoo. People are not ap- 
proaching this war emotionally, su- 
perficially or, even as was true in 
many situations a generation ago, 
hysterically. Conversely, they are not 
phlegmatic, halfhearted, or cynical. 
They view this war with dead seri- 
ousness. They see it as a grim, hard, 
thankless job which they did not 
want but, having had thrust upon 
them, seek to complete efficiently, 
quickly and, above all, thoroughly. 


Responsibility of Management 


If you believe, as I do, that this 
really represents the situation in our 
industry, then it seems to me that 
management has an unqualified re- 
sponsibility to bring to those who are 
working under its direction a clear, 
simple, and complete understanding 
of how they can work in such a way 
that will help assure the safety of 
their plants, their jobs, and their lives. 

This is nothing more than a round- 
about way of saying that we must 
carry on a regular, concerted and, I 
hope, reasonably uniform plan of em- 
ploye education. There are more than 
1,000,000 people working in the in- 
dustry, many thousands of whom are 
in the plants which we call strategic. 
They know one another. They know 
their plants. They know local condi- 
tions better, certainly, than any out- 
side agency can hope to and, in some 
ways, probably better than the plant 
management itself. They represent a 
veritable reservoir of information 
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vital to the real protection of these 
facilities. I believe that it is the re- 
sponsibility of management to enlist 
this help and to secure for the war 
effort this source of information. 

I realize that this adds very sub- 
stantially to an already overburdened 
management, and that there are risks 
involved. I realize that a program 
of this sort will result in some crack- 
pots making life generally miserable 
for their fellow workers. I realize 
that many times keen perception will 
be needed to thwart potential injury 
to innocent people occasioned by the 
petty jealousy and vindictiveness of 
other workers. I realize that it opens 
whole avenues for criticism of the 
actions of management which would 
not be present in any sound organi- 
zational pattern under normal cir- 
cumstances. However, it seems irre- 
futable that we must take these risks 
if the responsibilities which are pe- 
culiar to wartime conditions are ade- 
quately to be accepted by the indus- 
try. 

Radio Also Can Be Used 

As part of the activity of our com- 
mittee, we have tried to make some 
small beginnings in this field. On an 
experimental basis, we decided to at- 
tempt a radio program which would 
have as its theme the effect of ac- 
tions by employes, other than the 
guard forces, on the security of plants. 
The program consisted of two brief 
dramatic stories of how the action of 


single employes succeeded in one 
case and failed in the other to thwart 
the efforts of saboteurs. In the “suc- 
cess” story one individual, following 
the orders which he had received 
from the plant management, succeed- 
ed in saving his plant from serious 
harm and ultimately was responsible 
for the apprehension of the saboteur. 
In the other story the failure of the 
employe to observe the instructions 
which were designed for his own as 
well as his plant’s protection, result- 
ed in his death and the destruction 
of a vital property. 

I realize that the situations which 
we portrayed were oversimplified 
and probably, from a dramatic stand- 
point, savored a bit of the days of 
Uncle Tom’s Cabin, but we were par- 
ticularly fortunate in obtaining the 
services of an unusually capable nar- 
rator—Nelson Olmstead. The program 
was broadcast over many of the sta- 
tions of the Mutual network on the 
evening of April 13, 1943. 

Although we attempted to publi- 
cize this broadcast throughout the 
area in which our committee oper- 
ates—and apparently it was heard by 
a surprising number of the people 
we were attempting to reach—it was 
intended only as a suggestion of one 
medium which might be used effec- 
tively in reaching the people of the 
industry on a broad and consistent 
basis. 

Another effective means of carry- 





ing on educational work has been 
developed by Frank V. Martinek of 
the Standard Oil Co. of Indiana, who 
is chairman of our Illinois state com- 
mittee. He has issued up to this time 
10 periodic bulletins which are dis- 
tributed to all employes of that com- 
pany—outlining tersely, dramatically, 
and very effectively the part they 
can play not only in the antisabotage 
program in their own plants, but in 
the much broader program of the 
country as a while. Copies of these 
bulletins have been distributed to 
all of our state chairmen, and also 
have been made available to all of 
the other region committees, and to 
the national committee. 


There have come to my attention 
instances of work along this line 
which are being carried on by other 
companies. However, I have reason 
to believe that in some plants the 
attempt to enlist the aid of employes 
through the concerted means of an 
educational program has either been 
inadequate or entirely absent. I sup- 
pose that this is inevitable. But, be- 
cause it is inevitable, it seems to me 
to add to the responsibility of our 
committees. For some time I have 
been advocating the development, in 
conjunction with the PAW and any 
other governmental agencies which 
should participate, of a concerted pro- 
gram applied uniformly throughout 
the industry—to be directed either by 
industry men or under their guidance 
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Criteria for Determining an Oil-Field’s 


Susceptibility to Secondary Recovery 


T the 1942 annual meeting of the 
American Petroleum Institute in 
Chicago, the California district topi- 
cal committee on production practice 
suggested that it would be most help- 
ful if a specific paper were available 
summarizing the basic data that 
should be secured and the methods 
which should be employed in analyz- 
ing the susceptibility of oil fields to 
secondary-recovery operations. This 
paper has been prepared by the mem- 
bers of the standing subcommittee on 
secondary-recovery methods in re- 
sponse to the California committee’s 
suggestion. 

One of the earliest attempts to sys- 
tematize the investigation of the sec- 
ondary-recovery possibilities of oil 
fields was made by Torrey and asso- 
ciates in 1935 who, at that time, were 
engaged in a study of the oil fields 
of the entire Pennsylvania Grade 
crude area. The schedule prepared 
for this work was published’ subse- 
quently in 1937. More recently, 
Dickey’ in his work for the Pennsy]l- 
vania Topographic and Geologic Sur- 
vey, revised and improved this sched- 
ule—adapting it to the more advanced 
modern technique. Horner’s* contribu- 
tion in the recent A.P.I. publication 
“Secondary Recovery of Oil in the 
United States” is the most recent 
analysis of certain of the factors con- 
trolling the action of secondary-re- 
covery methods. 

It should be evident, similarly to 
any form of engineering investiga- 
tion, that the proper study of the ap- 
plication of secondary-recovery meth- 
ods requires a systematic approach, 
particularly if several fields are in- 
volved. From the standpoint of filing 
of information and of future refer- 
ence to records and statistics, it will 
be found most convenient if all data 
are assembled in accordance with 
some predetermined plan. For this 
purpose Part 1 of this symposium 
presents a schedule of information 
needed for the study of the adapta- 
bility of oil fields to secondary-recov- 
ery methods, and Part 2 presents dis- 
cussions on the proper analysis of the 
data after they have been obtained. 

It is recognized that all oil fields 
are not adapted to the application of 
secondary-recovery methods. Such be- 
ing the case, it is just as essential 
to provide information which will 
assist in avoiding failures as it is to 
encourage the use of secondary-re- 
covery methods in fields where the 
probability of success is high. 
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A.P.I. 


Submitted by the standing subcom- 
mittee on secondary-recovery meth- 
ods of the topical committee on pro- 
duction practice, Division of Pro- 
duction, A.P.I. 


The fact that secondary-recovery 
operations may yield very satisfac- 
tory results in one certain field is no 
definite criterion that the same degree 
of success will be attained in others, 
even though they may be located in 
close proximity and produce from the 
same oil-bearing formation. Unfor- 
tunately in the past elaborate plants, 
involving very considerable invest- 
ments, have been installed without 
proper investigation of reservoir con- 
ditions, just because secondary-recov- 
ery operations in nearby areas have 
been successful. By accident, some of 
the projects so commenced have pro- 
duced a satisfactory recovery, but in 
other instances the increase in pro- 
duction has not been sufficient to 
return the development expense. 

Although the operation of second- 
ary-recovery projects is not a subject 
for consideration in this paper, it is 
appropriate to note that constant 
vigilance is required after even the 
best designed project has been com- 
menced. Too frequently, the operator, 
after making a careful and exhaustive 
study of an area in a field, is con- 
tent—after the installation of en- 
larged storage capacity to take care 
of the anticipated increase in produc- 
tion—to relax and give little atten- 
tion to the reaction of the reservoir 
to the injection of gas or water. Such 
procedure cannot be approved, be- 
cause readjustments in reservoir con- 
ditions, brought about by the injec- 
tion and withdrawal of fluids, may 
make desirable radical changes in 
operating practice long before the 
time of secondary depletion has been 
reached. 

The urgency for increased produc- 
tion of certain types of crude required 
for the war effort, which may not be 
secured in adequate quantity immedi- 
ately by exploration for new fields, 
and the pressing need for petroleum 
products near centers of large con- 
sumption, provide an important op- 
portunity for the advantageous ex- 
pansion of secondary-recovery opera- 
tions. The fact that this can be done 


many times with a minimum of new 
materials, by the utilization of exist- 
ing wells, and by the use of second- 
hand equipment is a contribution by 
the oil industry of no small conse- 
quence toward the support of the 
armed forces of the United States and 
its Allies and to the necessities of 
essential civilian needs. 


Part 1—Schedule of Information De- 
sirable for a Study of the Secondary- 
Recovery Possibilities of an Oil Field 


General Data 


A. Name and title of investigator 
submitting report. 

B. Date investigation was com- 
menced. 

C. Date investigation was com- 
pleted. 

D. Date report was submitted. 

E. Common name of field. 

F. Location of field: county, town- 
ship, range, and section; U. S. Geo- 
logical Survey Quadrangle; other rec- 
ognized survey, warrant, grant, etc. 

G. Name and address of operators 
with lease lists and acreage: descrip- 
tion of leases. Property map of field 
showing lease ownership. 

H. Source of all information: name, 
title, address, and telephone. 

I. Possible seurces of further infor- 
mation. 

J. Area of field, in acres, for each 
producing horizon. 

K. For each producing horizon, in- 
dividual field map showing location 
of all wells drilled, and indicating by 
conventional symbols abandoned 
wells due to depletion or water en- 
croachment, producing oil wells, pro- 
ducing gas wells, and dry holes. 


History 


A. Discovery date for each produc- 
ing horizon; name and location .§ of 
discovery well. 

B. Age of field from each produc- 
ing horizon. 

C. Brief history of development. 
List active operators during initial 
stages of development. Rate of de- 
velopment. Market and price paid for 
crude at time of initial development. 
All pertinent facts which might af- 
fect secondary-recovery operations. 
Effect of discovery of deeper produc- 
ing zones on rate of development. 

D. Record of redrilling, if any. 

E. Effect of accidental floods, if 
any, from casing leaks or improperly 
abandoned holes. 

F. Date vacuum was applied, and 
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Except for its identifying coat of paint and to the exacting requirements of the Army 
designation marks, this tug could pass for and Navy that few, if any, alterations of its 
one of the scores of such vessels constructed standard design were required. Conse- 

VESSEL S by Levingston for peacetime operation. quently, sizeable fleets of Levingston tugs 
ONE OF 56 Sturdy, powerful marine workhorses, they | were delivered to these services in record 
are helping the Army and Navy in numerous __ time. 
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construction. ing the finest marine equipment money can 
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any secondary-reeovery operations 
commenced. 

G. Record of well abandonment and 
area of field abandoned. 

H. Data of abandoned wells. Meth- 
od of plugging. Amount of casing 
pulled and amount of casing left in 
holes. Junk left in holes. 

I. Primary oil production of field 
for each producing horizon by con- 
venient time periods. 

J. Total primary production of field 
for each producing horizon. 

K. Average primary recovery per 
acre for each horizon. 

L. Average primary life of wells. 

M. Average primary production of 
wells at time of abandonment. 


Petroleum Geology 


A. All well records and electrical 
logs available. Completeness and re- 
liability of records. 

B. Stratigraphy: Typical well rec- 
ords and location of wells from which 
records have been obtained. Well ele- 
vations. General information regard- 
ing various geologic formations en- 


‘countered; their thickness, continuity, 


and lithology. Convergence of for- 
mations in field and any unconformi- 
ties. Records of deep test wells are 
important. 

C. Structure: Surface and subsur- 
face structure maps. Faults, fracture 
zones, crevices, etc. Relation of oc- 
currence of gas, oil, and water to 
structural conditions. 


D. Name of sands _ encuuntered: 
Note whether they carry oil, gas, or 
water, and the amounts thereof, or 
were dry. 

E. Average depth of each sand. 
Average interval between sands and 
horizon markers recognized by drill- 
ers and paleontologists. 

F. Average thickness of sands: 
Amount of sand usually penetrated. 

G. Variation in thickness of sands 
throughout field. 

H. Composition of sands: Whether 
coarse or fine-grained, or conglomer- 
atic; mineral composition of sand; oc- 
currence of nodules and concretions; 
whether sand is crossbedded, blocky, 
massive, flaggy, or thin-bedded; and 
whether there are any indications of 
open joint planes or crevices of any 
kind. Type of cementing material and 
degree of cementation. Presence of 
silt, clay, or bentonite. Secondary ce- 
mentation and metamorphism. Shape 
of sand grains. Presence of shale 
breaks. Description of petrographic 
examination of thin sections. Heavy 
mineral studies. Grain-size analyses. 

I. Composition of limestone reser- 
voirs: Note mode of occurrence of oil 
and gas—whether in interbedded 
sandstone lenses, solution cavities, 
coral reefs, oolitic zones, fractures or 
joints, or along bedding planes and 
formation contacts. 

J. Nature of cap rock and of beds 
immediately underlying _ reservoir. 
Hardness. Presence of water. Shale 





replacements in the top or bottom of 
sand. Irregularities in contact of reser- 
voir with overlying and underlying 
beds. 

K. Lateral changes of reservoir 
throughout field. Note variations in 
thickness, porosity, permeability, sat- 
uration, cementing material, shale 
breaks, etc. Locate shaly phases and 
shaly areas. Are the limits of oil pro- 
duction defined by thinning out of 
the pay zone, by variations in sand 
porosity, by gas productive areas, or 
by water in the sand? Note effect of 
unconformities and disconformities. 

L. Position of gas, oil, and water 
contacts in reservoir. Pay zones and 
their thickness. Note initial gas pro- 
duction of oil wells and variations of 
same throughout field. Note any early 
production of water with either gas 
or oil. Determine source of water, and 
whether salt or brackish. 

M. Data on dry holes. Did produc- 
ing formation pinch out or carry wa- 
ter? 


Core-Analyses Data 


A. Oil saturation and profile. 

B. Interstitial or connate-water sat- 
uration and profile. Salinity of wa- 
ter. 

C. Effective and absolute porosity 
and profile. 

D. Permeability and profile: 

1. Vertical uniformity and distribu- 
tion. 

2. Continuity along bedding planes. 





GLIDDOL 


Syfo Clinograph Now On 
A Daily Rental Basis 


Current conditions in oil producti have d 
us to change the rental terms under which the 
Syfo Clinograph has been made available to oil 
producers and drilling contractors. 

Heretofore the Syfo was supplied on a yearly 
lease basis. Under existing conditions the oper- 
ator finds it impossible to obtain assurance of 
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day in, day out opportunity to use the Syfo Clino- 
graph steadily. We are, therefore, making its 
use cvailable on a daily, six months or yearly 
rental basis, with a minimum charge covering a 


rental period of 15 days. 


Go-Devil Protective Casings, which formerly were 
sold outright, are now available on a similar 


rental basis. 


Our new Syfo Rental Price List SY-43 gives full 
details of rental charges and terms. Write for 


@ copy. 


SURWEL 
Clinograph 

SYFO Clinograph 

E-C Inclinometer 


H-K Inclinometer 


SPERRY-SUN WELL SURVEYING CO. 


PHILADELPHIA, PA 
4OUSTON, TEXAS 





H-K Single Shot 

M-M-O Bottom Hole 
OTe Tetalielitedal 

K-K Whipstock 

Polar Core Orientation 


LONG BEACH, CALIF 


Time-Tested, Mileage-Proved 


ADDITIVE FOR 
MOTOR OILS 


Inhibits Oxidation and 
Corrosion Improves Sludge 
Dispersion 


Available Without Restrictions 


THE GLIDDEN COMPANY 
ELMHURST, L. I., N. Y. 
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3. Breakdown of oil saturation and 
feet of sand into various permeability 
ranges. 

4. Determination of minimum per- 
meability that will be affected by 
secondary-recovery operations at the 
economic limit of production. 

5. Adaptability of producing forma- 
tion to the use of selective plugging 
agents. 

6. Use of permeability determina- 
tions and profile to determine: 

(a) Input rates. 

(b) Well spacing. 

(c) Plant capacity, line sizes, water- 
storage facilities, etc. 

(d) Rate of return of investment. 

(e) Pumping or compressor-equip- 
ment capacity requirements. 

(f) Fillup time of reservoir, pre- 
diction of injection rates, and life of 
project. 

(g) Possibility of flowing or pump- 
ing production. 

(h) Economic limit of produced wa- 
ter-oil or gas-oil ratio. 

E. Residual-oil saturation after 
complete water drive, or after com- 
plete gas expansion, as determined by 
laboratory flooding and repressuring 
tests. 


F. Surface-tension phenomena. 


Reservoir Characteristics and 
Behavior 


A. Initial and present bottom-hole 
pressures. Pressure-volume relations. 


Characteristics of production-decline 
curves. 

B. Gas liberation and oil-shrinkage 
data at various pressures. Analysis 
of produced gas after treating. Devia- 
tion factors, either calculated or ex- 
perimental. 

C. Initial gas-oil ratios and accumu- 
lated gas-oil ratios. Gas-oil ratios at 
time of primary depletion. 

D. Existence and extent of initial 
and present gas-cap zones. Indications 
of gas-cap expansion. 

E. Extent and effectiveness of nat- 
ural water encroachment. 

F. Substantiation of existence of 
gas cap and water zone by electrical 
logs in case flushing of cores renders 
detection difficult. 

G. Reservoir temperature. 

H. Viscosity of oil under existing 
reservoir conditions of temperature, 
pressure, and gas in solution. 

I. Character of oil: color, gravity, 
fluidity at low temperatures. Distilla- 
tion test: Oil samples for analysis 
should be identified as follows: sam- 
ple number, well number, lease, com- 
pany, section, township, range, coun- 
ty, state, field, date taken, point tak- 
en, depth of well, sand and depth of 
sand, and general remarks. 

J. Chemical analysis of connate wa- 
ter: Water sample for analysis should 
be identified as follows: sample num- 
ber, well number, lease, company, sec- 
tion, township, range, county, state, 
field, date taken, point taken, depth 





of well, source of water, and general 
remarks. The sample should: be col- 
lected under conditions that preclude 
contact with air in so far as that is 
possible. If the water is from an oil 
zone, collection of the sample should 
be made from the lead line, and about 
1 in. of crude oil should remain on 
top of the water in the sample con- 
tainer. Other samples of water should 
be protected by a layer of about 1 in. 
of neutral oil. Analysis for barium, 
sulfur compounds, and the bicar- 
bonate radical should be made as 
soon as possible. Observation in the 
field should be made whether the 
water is corrosive to casing, tubing, 
and other production equipment, and 
whether an odor of hydrogen sulfide 
is present. 

K. Tendency of crude to emulsify 
or oxidize. 

L. Presence of thief formations im- 
mediately above or below the oil- 
bearing formation. 


Production Data 


A. Total present daily oil produc- 
tion. Number of wells, present pro- 
ductive acres. Individual lease and 
well daily oil and water-production 
figures. 

B. Potential tests of oil and water 
production and method of obtaining 
same. Production records of typical 
large, medium, and small wells, in- 
cluding date drilled, initial produc- 
tion, pressure, present production of 











duced in the United States 


is treated by THE GRAY 


CLAY TREATING PROCESS. 


THE ACCEPTED METHOD of removing 
gum-forming constituents from cracked naphthas without 
the use of chemicals is THE GRAY CLAY TREATING PROCESS. 
This process yields a low gum-content gasoline which re- 
mains stable during long storage periods. 


An appreciable percentage of the cracked gasoline pro- 
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oil and water, and the date of aban- 
donment. Influence of gas production, 
variations in sand conditions, and lo- 
cation near center or edge of field on 
initial production; total production, 
and life of wells. Reasons for any 
dry holes in field. 

C. Gas-production history of field 
from strictly gas-bearing formations: 
. Number of producing gas wells. 
. Total present open-flow capacity. 
. Average present rock pressure. 

. Average gathering-line pressure. 
Average main-line pressure. 

. Average age of gas wells. 

. Original rock pressure. 

. Original open-flow capacity. 

. Total gas production by conveni- 
ent time periods. 


CHOAKHNIPwWNe 


10. Cumulative gas production. 


11. Estimated gas reserves, with 
particular attention to gas available 
for secondary-recovery operations. 


D. Water production of field, indi- 
vidual leases, and wells. Methods em- 
ployed for disposal of water. Deter- 
mination of source of water either 
from leaking casing, improperly aban- 
doned wells, or from same horizon 
producing oil. 

E. Response of field to vacuum. 
Amount of vacuum applied and 
period of application. Operation of 
gasoline-recovery plants in connec- 
tion with vacuum. Effect of vaccum 
on gravity of oil. Average gasoline 
recovery from casinghead gas. Type 
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of gasoline extraction used. Disposi- 
tion of stripped gas. 

F. Results of any secondary-recov- 
ery operations: 

1. Water flooding. Well spacing, -in- 
take pressure, volume of water in- 
put, production, recovery results, 
duration of operations in area affect- 
ed. Accidental or intentional nature 
of water floods. 


2. Gas and air repressuring. Well 
spacing, intake pressures, intake vol- 
umes, production, ratio of injected gas 
to oil produced, produced gas-oil 
ratio, recovery results, duration of 
operations, area affected. Effect of 
air on quality of oil. 

G. Estimated remaining primary re- 
serves of field. 

H. Estimated secondary reserves of 
field, based on results obtained from 
existing projects or from core-anal- 
yses data. 


Development Practice in Field 


A. Drilling: cable tools or rotary. 
Type of rig used. Special difficulties 
encountered in drilling. 

B. Average well spacing. 

C. Size of hole drilled. Drilling cost. 

D. Complete casing record. Sizes 
used, average amount used, average 
amount pulled, average amount left 
in wells, and present condition. Note 
age and condition of reclaimed pipe. 

E. Cementing -practice. 

F. Use of explosives in well com- 
pletion. Quantity and type of ex- 
plosive used, placement of shots in 
reference to top and bottom of sand 
and in relation to pay sections, size 
of shells used, and average cleanout 
time required. Were tamped shots 
used, and if so what was the type of 
tamping? Number of wells shot and 
general results of shooting. 

G. Acid treatment in well comple- 
tion. Quantity and type of acid used. 
Method of placing either through 
packer on tubing or in open hole. 
Amount of oil used for tamp and 
washing out of spent acid. Number 
of wells acidized and general results 
of acidization. 

H. Gun perforation of casing. Aver- 
age number of shots and number of 
shots per foot. Section of pay zone 
generally perforated. Comparison of 
initial productions from gun-perforat- 
ed wells and wells completed with 
open hole below casing or with per- 
forated liner and screen. 

I. Amount and size of tubing used. 

J. Liners and screens used. 

K. Gravel packing. 

A. Subsurface equipment in pump- 
ing wells. Anchor, working barrel, 
flood nipple, cups, balls and seats, 
rods, and production packers. 

B. Surface equipment for pumping 
wells. Pumping jacks, derricks, or gin 
poles, receiving tanks, gas lines, oil 
lines, well-head connections, pull rods 
or pull lines, and central powers. Oil- 
storage facilities. Condition of equip- 
ment. 

C. Pumping frequency. Time re- 
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Modern mechanized warfare 
is largely a war of oil and gas- 
oline. Here in the oil fields, in the 
cracking plants, refineries and nat- 
ural gasoline plants, are being born 
the weapons that will lead the way 
to victory. 


Supplying these weapons in the 
vast quantities required is a pretty 
big order, even for America. It’s a 
job that calls for the combined 
know-how and hard work of all 
industry—to supply the oé/ industry 
with tools and equipment that will 
meet today’s heavy responsibilities. 


Marsh Gauges are privileged to 
help in getting this job done. Thou- 
sands are on duty, in every branch 
of the oil industry. In the outstand- 
ing service records they have writ- 
ten, and are adding to today, you 
can read clearly the greater accuracy 
and stamina that Marsh has learned 
through 75 years of gauge-making. 


JAS. P. MARSH CORPORATION 
2065 Southport Avenue, Chicago 14, Illinois 


The Gauge with the "RECALIBRATOR” 
Illustrated here is the Marsh Mastergauge, a gauge 
that brings new meaning to accuracy and stamina 


with its precision-built movement and bourdon 
tube bored from solid bar stock. That “Recalibra- 


tor” makes it the ideal gauge for today’s needs, 
because it means that accuracy is locked in for 
keeps. If ever the gauge is knocked out of adjust- 
ment, a twist of the “Recalibrator” screw makes 
it accurate again at all points on the dial—some- 


thing that has never been satisfactorily accom- 
plished before. 
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In bleak and frigid Northlands, air crews use unit 
heaters, powered by gasoline engines; to pre-heat 
motors, and other vital units of the plane — to prevent 
damage, and speed-up preparations for the take-off. 
One more front-line duty for the hundreds of thou- 
sands of dependable, instant-starting Briggs & Stratton 
4-cycle engines serving our armed forces in hun- 
dreds of special and standard applications, 


HE war’s unprecedented demands 

have given us the opportunity to 
successfully meet a double challenge. 
ONE — to set new all-time records 
for production. TWO—to constantly 
maintain, even under wartime stresses, 
Briggs & Stratton high standards of 
quality, rugged dependability, preci- 
sion manufacture and economical per- 
formance, 


Thus we are better prepared than 
ever—to help on your present war 
needs or your postwar planning— 
and to keep up the Briggs & Stratton 
tradition as builders of “the world’s 
finest air-cooled gasoline engines.” 
“It’s powered right — when it’s 
powered by Briggs & Stratton.” 
BRIGGS & STRATTON CORPORATION 
MILWAUKEE 1, WISCONSIN, U. S. A, 
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quired to pump off. Estimated lifting 
costs. 

D. Gas-lift installations. Type, pres- 
sure employed, and cost of operation. 

E. Turbine or hydraulic pumps. 
Comparison of results with conven- 
tional pumping equipment. Cost of 
operation. 

F. Method of separation of oil and 
water. Treatment of emulsions. 

G. Average total cost of surface- 
well equipment. 

H. Common operating troubles: 

1. Paraffin and basic sediment. 

2. Mineral deposition on sand, cas- 
ing, and tubing, and any salting up 
of wells. 

3. Casing and tubing leaks. 

4. Corrosion of equipment. 

5. Excessive wear and parting of 
rods. 

6. Abrasion of working barrel by 
floating sand. 

7. Accumulation of cavings and 
muck in bottom of hole. 

I. Cleanout procedure. Method em- 
ployed, size of shot used, time re- 
quired, average cost, and general re- 
sults. 

J. Estimated increase in production 
by general rehabilitation of wells and 
equipment. 

K. Possibilities for rehabilitation of 
abandoned wells. 


Water Supply for Water-Flooding 


A. Surface supply. Name and loca- 
tion of streams. Proximity to site of 
operations. Approximate area of wa- 
ter shed. Average annual rainfall in 
inches. Flow per second feet during 
various seasons of year. Turbidity of 
water during various seasons of year. 
Pollution, if any, of stream. Corro- 
sive nature of water. Availability of 
dam sites. Prior use of water for do- 
mestic and industrial supply, for 
carrying sewage, for hydroelectric- 
power generation, or for irrigation. 

B. Subsurface supply. Depth, thick- 
ness, and productive capacity of sub- 
surface water-bearing formations. 
Turbidity of water. Production by 
artesian flow or by pumping. Effect 
of previous withdrawal of water on 
artesian pressure in flowing wells and 
on level of water table in pumping 
wells. Note all water-bearing hori- 
zons encountered in drilling oil wells. 

C. Water-sample data: Same as 
5-J. 

D. Water treatment required. 

E. Mixing test of produced water 
and supply water. 

F. Observation of rate of precipita- 
tion or increase in turbidity of sub- 
surface sample taken without ex- 
posure to air. 

G. Estimated cost of water-supply 
development. 


Gas Supply for Gas Repressuring 

A. Availability of gas in field: by 
production from lease, by purchase 
from adjacent leases, or by purchases 
from gas company. Amount of gas 
presently sold from field, company 
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OMASTIC 


CONSERVES PIPE STEEL 


In the past, pipe line engineers frequently specified pipe having 
] an excess of stee! wall thickness to anticipate corrosion losses. 








Now, by using only the minimum thickness 

2 of steel required by operating pressures 
and coating with SOMASTIC, war-scarce steel is 
conserved through elimination of the corrosion 
allowance normally included in pipe line design. 





Permanent Pipe Protection 


The permanence of SOMASTIC pro- 
tection makes the reduction of steel wall thickness safe 


engineering practice and sound economic procedure. SOMASTIC 


PORTABLE PLANTS des. 0, 98.07 

AVAILABLE EVERYWHERE PIPE COATING 
INDUSTRIAL ENGINEERING CO. 
WILMINGTON, CALIFORNIA, Box 457 HOUSTON, TEXAS, Box 2091 BARTLESVILLE, OKLAHOMA, Box 149 
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selling gas, and selling price. 
B. Availability of gas outside of 
field: 
1. Ownership of gas. 
2. Purchaser of gas. 
3. Price paid per 1,000 cu. ft. 
4. Pressure base. 
5. Adequacy of supply for repres- 
suring. 
6. Availability of any distress gas. 
7. Proximity to pipe lines. 
8. Amount of line required to 
make connection. 
9. Gathering-line pressures. 
10. Main-line pressure. 
11. Average closed-in rock pres- 


sure. 
Pg a 
~ . 
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12. Date of completion of wells. 

13. Maximum, minimum, and aver- 
age open-flow capacity of wells. 

14. Age of wells. 

15. Original rock pressure at all 
sources. 

16. Recent production from wells. 

17. Estimated reserves available. 

18. Compressor facilities required. 


Economic Considerations 


A. Effect of topography on devel- 
opment cost, including effect on roads, 
pipe lines, pumping equipment, well 
depth, etc. 

B. Accessibility: nearness to rail- 
roads, navigable streams, and high- 
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ways. 

C. Availability and cost of electric 
power. 

D. State and pipe-line proration 
practices. Well allowables. 

E. State laws and regulations gov- 
erning secondary-recovery operations. 
Restrictions on federal or Indian 
lands. Protection of coal beds and 
other mineral deposits. 

F. Probable productive acreage 
available for secondary-recovery oper- 
ations and cost. Existing lease terms. 
Possibilities for unitization of royalty 
interests. Willingness of operators to 
unitize and cooperate in secondary- 
recovery development, method gen- 
erally favored for field, and ability 
of all operators to contribute propor- 
tionate share of cost. 

G. Adverse lease claims. 

H. Production, excise, and ad- 
valorem taxes. 

I. Possible damage claims. 

J. Separation of deep rights from 
shallow rights. 

K. Availability of labor and wage 
scales. Nearness to supply houses. 

L. Adaptability of existing wells 
to secondary-recovery operations. 
Adaptability of secondary-recovery 
well-spacing pattern to lease bound- 
ary lines. 

M. Markets for oil: 

1. Grade of oil. 

2. Pipe-line facilities. Condition and 
ownership of same. 

. Condition of main storage tanks. 
. Frequency with which oil is run. 
. Ultimate purchaser of crude. 

. Desirability of crude. 

. Location and capacity of refin- 
connections. 

. Outlook for future oil market. 
. Current price paid for crude and 
any premium. 

10. Transportation of oil by tank 
cars or tank trucks. 

11. Differences in transportation fa- 
cilities during various seasons of year. 


© coos ID UP w 


Summary 


A. Investigator’s comments regard- 
ing the most applicable secondary- 
recovery method, probable secondary 
reserves, and desirability of further 
investigation and core-testing the 
producing formation. 

Part 2 of this paper will consist of 
a number of sections dealing with 
such matters as injection pressures, 
geologic factors, permeability, total 
saturation, core analysis, viscosity, 
theoretical calculations, surface ten- 
sion, electrolytic models, economic 
factors, etc. For preprint purposes, it 
is proposed to issue each section sep- 
arately. 
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Preliminary Field Tests for 
Determining Required Injection Volumes 


And Pressure, and Plant Capacity 


A PROPOSED gas-injection project 
must necessarily include facilities 
for the injection of gas or air into 
the producing horizon. Designing 
suitable equipment requires a general 
knowledge of the installed producing 
facilities and an accurate evaluation 
of the volumes and pressures neces- 
sary for a successful and profitable 
venture. Preliminary field tests and 
the assembling of comprehensive 
data are necessary. 

All available cores, sand chips, or 
sand cuttings should be obtained for 
examination. Samples of the pro- 
duced gas, oil, and water should be 
collected for analysis. Accurate maps 
of the property showing the location 
of all wells (operating, abandoned, 
and plugged); subsurface structure; 
tank batteries; pumping units; pump- 
ing powers; houses; oil, water, and 
gas lines and any unusual topographi- 
cal features are necessary. A record 
should be made of casinghead, sepa- 
rator, and gas-system pressures. The 
availability of makeup gas and fuel 
should be known. While these data 
are being collected, it is advisable to 
examine the installed power units 
for a determination of whether there 
is or will be an excess of power which 
might be used in conjunction with 
the projected operations. The general 
condition of all lease equipment, in- 
cluding casing and tubing, should be 
on record. An examination should be 
made to determine whether there has 
been any corrosion; if the use of air 
is anticipated, this is particularly im- 
portant; and laboratory tests should 
determine the reaction of air with 
the fluids present in the reservoir. 
The pumping practice, with particu- 
lar regard to the position of the tub- 
ing perforation, will impart valuable 
information. The possibility of faulty 
casing seats, deteriorated or leaky oil 

*Consulting petroleum engineer, Wichita 
Falls, Tex. Paper presented before Division 
of Production of American Petroleum In- 
stitute, Chicago, November 8-11, as part 
of a symposium on “The Criteria for De- 
termining an Oil Field’s Susceptibility to 
Secondary-Recovery Methods,” under Part 
2, “Analysis of Field Information and Dis- 
cussion of Criteria Determining the Proba- 


bility of Success of Secondary-Recovery 
Operations.” 
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by Jo H. Cable* 


API. 


Gas injection: A 
proposed gas-in- || 
jection project 
must necessarily 
include facilities 
for the injection 
of gas or air in- 
to the producing 
horizon. Design- 
ing suitable 
equipment requires a general 
knowledge of the installed produc- 
ing facilities and an accurate eval- 
uation of the volumes and pres- 
sures necessary for a successful 
and profitable venture. Preliminary 
field tests and the assembling of 
comprehensive data are necessary. 

Water flooding: A preliminary 
examination of the project may or 
may not justify the expenditures 
necessary for a detailed analysis 
of the probable increase in recov- 
ery and the equipment required to 
complete the installation. If the sur- 
vey is justified, it is quite important 
that one or more strategically lo- 
cated wells be cored through the 
producing horizon. 

After theoretical calculations have 
been made, possibly after a pilot- 
plant operation has been studied, 
the project's maximum volumes 
and pressures have been deter- 
mined, and analyses of the avail- 
able water supplies have indicated 
the proper treating method, then 
the design of the plant is simple. 


strings, and replugging of abandoned 
holes should be considered. 

The foregoing information has a 
decided influence on the type of proj- 
ect, and is a necessary background 
for the design of the equipment to be 
used in compressing and distributing 
the medium for repressuring on an 
air or gas drive. 


Injection volumes.—The amount of 





gas or air to be handled both in the 
beginning and during subsequent op- 
erations is a factor which must re- 
ceive considerable attention. It is 
necessary that a measurement be 
made of the daily production of gas, 
oil, and water of each of the wells in 
the group under consideration, and of 
all offset wells completed in or ex- 
posed to the injection horizon. 

The first problem is a determina- 
tion of the initial injection volume 
required to get the project under 
way. If a precedent has been estab- 
lished in the area, it may serve as a 
guide. Usually 25 to 50 per cent of 
the current gas production is select- 
ed as the initial injection volume to 
be distributed into the producing 
horizon. However, if the gas produc- 
tion is negligible, some other method 
must be used for estimating a proper 
initial injection volume. Core analy- 
ses will assist in determining the void 
space to be filled. However, if these 
are not available, production records 
may be used in conjunction with the 
sand volume to estimate the void 
space. The initial injection volumes 
per day can be scheduled so that the 
void will be filled over a reasonable 
period of time. The initial volumes 
per input well in common use vary, 
some being as low as 300 cu. ft. per 
day and others as high as 2,000 cu. 
ft. per day per vertical foot of ex- 
posed producing horizon. Such factors 
as previous experience within the 
area, difference in well spacing, sand 
characteristics, and saturation condi- 
tions in the reservoir bring about the 
difference. The* amount and rate of 
increase of injection volumes to a 
maximum depends on the reaction of 
oil production stimulated by the gas 
injected into the individual wells. 

The next factor to be considered is 
the ultimate maximum volume. In 
gas-injection projects begun relative- 
ly early in the life of the field, the re- 
quired daily injection rate will not 
ordinarily exceed 50 per cent in ex- 
cess of the aggregate daily produced 
volume of gas. A more depleted proj- 
ect, where gas. production has de- 
clined considerably, might require an 

(Continued on page 203) 
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RAVER OFFERS to the Petroleum Industry a 
G complete construction and erection service 
backed by an impressive record of achievement 
in the field. Trained personnel, modern equip- 
ment, and a thorough knowledge of the specific 
requirements of the industry combine to put the 
emphasis on SERVICE—the kind of service that 
will insure prompt completion—thorough satis- 
faction— and, on the part of the finished job, 
service for years to come. If desired, we can 
supply such steel plate equipment as may be 
required, fabricated by our manufacturing divi- 
sion to meet your most exacting specifications. 

We shall be glad to discuss your construction 
and erection problems with you and submit cost 
estimates without obligation. 
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GRAVER TANK & MFG. CO., INC. 


4811-51 Tod Avenue, East Chicago, Indiana 
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Readability is only 
one advantage of the 
All-Metal 
TEMPERATURE GAUGE 


The WESTON gauge-type thermometer is far 
more readable. But the big point is that seein’s 
believin’ whenever you read a WESTON. Be- 
cause its high initial accuracy (1% over the 
entire scale) is maintained over long periods 
of time. The reason is... even the temperature 
element in the WESTON is all-metal! There is 
no gas, no liquids, no fragile parts. Thus it can 
withstand vibration or other mechanical abuse 
without damage or without affecting its accu- 
racy. It’s easier to install, too, and no correc- 
tions are necessary for capillary or elevation. 

Booklet describing these rugged and de- 
pendable thermometers, including types, stem 
lengths, prices, etc., gladly sent on request. 
Weston Electrical Instrument Corporation, 
673 Frelinghuysen Avenue, Newark 5, N. J. 


WESTON 


ALL-METAL TEMPERATURE GAUGES 
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- LUDLOW - 


ON THE JOB 


Throughout the oil industry, Ludlow Valves are 
doing the jobs expected of them, year in and year 
out ... controlling 300,000 gallons of rushing oil, 
like the he-man valve pictured above, or handling 
smaller tasks where smoothness of action and pre- 
cision control are of prime importance. 


Millions of Americans depend on the great daily 
flow of oil, and Ludlow Valves help keep it moving 
to them. Oil men everywhere look to these famous 
valves for smooth, sure control, and those features 
of construction and service which are the answer to 
any valve problem. Before you buy your next valve, 
see what Ludlow has to offer. Write for our latest 
catalog. 


THE LUDLOW VALVE MFG. CO., INC. 
TROY, NEW YORK v-19 


Construction Features: Self-releasing 30° angle wedges and 
free-floating gates, self-adjusting to seats, afford smooth, 
trouble-free performance, long service. Rings are cleaned 
throughout stroke action. Gates are wedge-locked directly 
opposite ports and completely unwedged before raising. 
Ample tolerances provide easy action. Simple construction 
permits easy replacement of parts. 


a 
LupLow ®® 
VALVES 
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injection rate as high as the previous 
maximum gas production. If oil pro- 
duction is or has been restricted or 
prorated, this factor should be con- 
sidered. 

A method of checking the maxi- 
mum volume required is by estimat- 
ing the future maximum oil produc- 
tion and multiplying it by the antici- 
pated gas-oil ratio at that time; or by 
estimating the oil production at the 
economic limit and multiplying it by 
the anticipated gas-oil ratio at that 
time. Produced gas-oil ratios usually 
increase 100 to 200 cu. ft. per bbl. 
annually with controlled injection. 

Pertinent to the foregoing calcula- 
tions is the availability of makeup 
gas—natural, inert, or manufactured 
—for the present and for the future. 
Its volume, pressure, and cost should 
be obtained and estimated for the 
future. The possible use of other than 
lease gas for fuel should be consid- 
ered. 

Required injection pressures.—After 
the required volumes have been esti- 
mated, it is necessary to determine 
the maximum pressure required to 
inject these volumes into the pay 
horizon in order to design adequate 
compressor and auxiliary equipment. 

Bottom-hole pressure should be 
measured in the probable input wells, 
and in enough other wells to deter- 
mine the maximum reservoir pres- 
sure. Sufficient shut-in time should 
be allowed to obtain maximum res- 
ervoir pressures. If the permeability 
of the formation is exceptionally low, 
it may be advisable to plot buildup- 
pressure-vs.-time curves on several 
wells. 

A convenient method of obtaining 
pressures is to check fluid levels and 
casinghead pressures after a well has 
reached equilibrium. 

The pressure required for injection 
usually runs 10 to 25 per cent higher 
than the bottom-hole pressure, al- 
though in exceptionally tight forma- 
tions it might be as much as:100 per 
cent higher. Inasmuch as the higher 
pressure is mainly due to friction in 
the sand, it will be in proportion to 
the injection volume—and higher pro- 
portionally with lower permeabili- 
ties. Exceptionally high injection 
pressures may be due to the Jamin 
effect where fluid is present and the 
injection of gas is irregular, or to 
clogging of the sand pores. In deep 
projects the weight of the column of 
gas materially will reduce the re- 
quired pressure at the surface of the 
ground. 

The use of a test plant te obtain 
injection pressures is most satisfac- 
tory, but not always necessary. In 
some sands where conditions are un- 
certain, trial injection with various 
volumes is the only sure way of de- 
termining required pressures. Pack- 
ers may be set on tubing to segre- 
gate less permeable sections of the 
producing horizon and determine 
maximum pressures. Care must be 
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used to have the hole pumped clear 
of fluid, or patience must be exer- 
cised to allow the test to continue 
for a period long enough at a given 
injection volume to be sure the fluid 
has been excluded from the bore 
hole. A recording pressure gage on 
the injection well during the test is 
advantageous in arriving at the prop- 
er conclusion, and should be used at 
various and maximum injection rates. 
It will indicate the clearing of the 
fluid from the bore hole, or what is 
known as the “pressure breakdown,” 
and will show actual pressure re- 
quired. Backflowing the trial injec- 
tion well for a few minutes will 
sometimes clean the sand face and 


decrease the indicated required pres- 
sure. In high-pressure injections the 
dew point should be controlled to 
prevent the formation of hydrates 
and consequent stoppages. 

After the approximate required 
pressure for an initial injection has 
been determined, it is necessary to 
decide whether an endeavor should 
be made to increase the bottom-hole 
pressure. Generally, during subse- 
quent operation of the project, an 
over-all formation - pressure decline 
will occur; but, inasmuch as increas- 
ing volumes will be required, subse- 
quent injection pressures will decline 
slowly. Therefore, the indicated ini- 
tial maximum pressure is usually ade- 
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GATKE Brake Lining and 
Clutch Facings are made in 
many types and specially en- 
gineered to do the job as it 
should be done on all applica- 
tions of Oil Field Equipment. 


HOW 


the Extra Value 





It’s no accident that GATKE Brake 
Lining— 
Stands the Heat and Holds. 


Feeds off smoothly and evenly from 
the top of the hole all the way down. 
Picks up with smooth, positive, non- 
grabbing action under all conditions. 
Prolongs flange life and wears in- 
credibly long. 
These extra performance qualities are 
built in. Experience and Know How 
acquired in nearly 30 years of special- 
ized development to meet changing ser- 
vice requirements go into the making. 
Results speak. Rig manufacturers use 
GATKE Brake Lining predominantly 
as original equipment and for replace- 
ments. 
Avoid subsiitutes. Your Rig Manu- 
facturers have GATKE Brake Lining 
that’s engineeered for the job. 


CORPORATION 


Salle St. Chicago 1, Ill. 
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quate throughout the life of the proj- 
ect. 

In some projects it has been found 
feasible to flow the production as a 
result of a bottom-hole-pressure in- 
crease. 


Achieving Increased Production Rates 


Increased production rates are main- 
ly achieved by the volume injected. 
However, viscosity and surface ten- 
sion of the crude oil and differential- 
pressure effects are improved with 
higher pressures. Pressures necessary 
at the surface are a function of the 
required volumes; they are a reflec- 
tion of reservoir conditions and a 
guide for the operation. The differ- 


ence in required pressures for. wet 
gas, dry gas, or air is very slight. 
Plant capacity.—After the required 
volumes and pressures have been de- 
termined, the design of a compressor 
plant can follow. The compressor and 
auxiliary equipment should have a 
capacity equivalent to the maximum 
volume of gas or air to be handled 
during the life of the project, as well 
as a pressure range from the mini- 
mum probable lease operating pres- 
sure to maximum injection pressure 
with sufficient stages of compression 
to operate efficiently, economically, 
and with flexibility. It is frequently 
advisable to use more than one com- 
pressor unit, especially in air-gas in- 

















AP! Convention 


Produce and Sell a 


SUPERIOR FUEL TODAY! 


Any motor fuel processed with GUM-INHIBITING 
Lubri-Gas gives the user increased mileage per gallon, 
freedom from gum and carbon deposits, protection 
against failure of cooling or lubricating systems, re- 
duction of wear and repair, increased power, no knock. 
Process all your motor fuels with Lubri-Gas and you 
can offer a superior fuel today! 


Write today for full details! 


November 8-12, Chicago 
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JOBBERS: Write for information —How :; 
you can sell Lubri-Gas processed motor fuels. 


"Puts You Out in bie of All Competition"' 
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jection projects, so that explosive 
mixtures are not compressed. 


Conclusion.—The field tests neces- 
sary for the design of a gas-injection 
project include the determination of 
reservoir characteristics as they per- 
tain to the amount of displacement 
necessary for profitable results, the 
required volumes of injected gas to 
obtain this displacement, and the 
availability of the necessary injec- 
tion medium. 


Water Flooding 


A preliminary examination of the 
project may or may not justify the 
expenditures necessary for a detailed 
analysis of the probable increase in 
recovery and the equipment required 
to complete the installation. If the 
survey is justified, it is quite impor- 
tant that one or more strategically 
located wells be cored through the 
producing horizon. The coring oper- 
ation should be supervised closely to 
make certain that all information ob- 
tained pertaining to methods, depths, 
and conditions is reported accurately. 
Proper selection of uncontaminated 
cores or chips, of all sections of the 
producing horizon, for the necessary 
laboratory analysis is important, and 
should be supervised with care. Be- 
cause the results obtained from these 
analyses govern the design and de- 
velopment of the entire project, their 
significance and interpretation can- 
not be overemphasized. All available 
laboratory methods must be used in- 
telligently to design the projected 
water flood. Flood pots and similar 
laboratory equipment for confirming 
recoverable-oil calculations should be 
utilized. 

If preliminary coring justifies the 
development of the project, and if 
there are wells still producing, each 
well should be tested for oil, water, 
and gas, and samples of this produc- 
tion gathered for laboratory analysis. 
As detailed a history of the field as 
is available should be recorded. An 
accidental flood will greatly influ- 
ence future recovery and the devel- 
opment program; the extent of its 
encroachment should be determined 
before the pattern of drilling is de- 
cided. 

Accurate maps showing the location 
of all wells; abandoned holes; sub- 
surface structures; tank batteries; 
pumping units; powers; houses; oil, 
water, and gas lines; and any unusual 
topographical features, should be 
made. 

A survey of all available surface 
subterranean water sources will de- 
termine if an adequate and reliable 
supply can be made available for the 
duration of the project. Samples of 
each prospective source of flooding 
medium, including produced water, 
should be collected for analysis. These 
source waters and various combina- 
tions of them should be tested in the 
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Keen technical and practical knowledge of 
petroleum treating problems, gained through years 
of laboratory and firing-line experience, insures 
Tret-O-lite’s uniformly high quality and efficient 
performance value. 


Representatives everywhere 


Tret-O-lite field engineers are recognized as 
practical authorities on the best methods of emulsion 
treating. You'll find them in the oil fields everywhere, 
taking tough jobs in their stride. 


On-time delivertes 


Modern laboratory and manufacturing facili- 
ties, plus hundreds of tested and proved treating for- 
mulas on tap, assure delivery of Tret-O-lite, when 
and where you need it—no delays! 
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laboratory to determine proper treat- 
ment for continuous injection. 


Study of Surface Equipment 


A study of the surface equipment 
to determine whether there is any 
excess horsepower which might be 
used in the project is valuable. An 
inspection of the producing equip- 
ment such as jacks, powers, and 
pumps should determine their condi- 
tion and capacity, particularly with 
relation to the anticipated volume of 
oil and water to be handled in the 
future. The condition of the lease 
equipment is important, particularly 
underground equipment, because cas- 
ing seats or weak oil strings might 
necessitate the drilling of new injec- 
tion and production wells if the pres- 
ent wells cannot be restored to usable 
condition. The advisability and cost 
of shooting and cleanout work should 
be estimated. A careful study should 
be made of the history of,all wells 
which have been abandoned; and, if 
these have been plugged, it is quite 
possible that it may be necessary to 
rework or replug them. Data on the 
present and future availability and 
cost of fuel should be collected. 

The laboratory data and the col- 
lected field information make pos- 
sible a theoretical calculation of the 
injection-water volumes required 
and the pressure and plant capacity 
needed. 


Injection volumes. — Experience in 
water flooding has shown that the 
best results have been obtained with 
injection volumes of from 2 to 5 bbl. 
of water daily per vertical foot of 
exposed producing horizon in the in- 
jection well. This is an average vol- 
ume figure, and may be modified by 
such factors as the area served by 
the injection well, the void space to 
be filled, and the actual performance 
of the project. Water should be ap- 
plied to the sand uniformly over the 
entire area of the project according 
to the reservoir conditions in the un- 
derlying acre-feet of producing hori- 
zon. The indicated volumes required 
to accomplish this are determined 
from the core or chip analysis. Ex- 
perience has shown also that, over 
the life of the water flood, the total 
input water volume will probably 
vary between 5 and 20 bbl. per barrel 
of oil produced. An average figure is 
10 bbl. of water per barrel of oil 
produced. 


Required iniection pressure. — In- 
creased production rates in water 
flooding are a function of both the 
pressure and the volumes injected. 
The pressure required is a function 
of the frictional resistance of the sand 
(therefore, a function of the rate of 
injection), and of the degree of pen- 
etration of the pores of the sand and 
the extent of displacement of oil and 


connate water by flooding water, Al- 
though much of the frictional resist- 
ance is encountered in the immediate 
vicinity of the bore hole, nevertheless 
the over-all resistance is important. 
There is both field and laboratory 
evidence to indicate, if not to sub- 
stantiate, that the higher the pressure 
developed in the producing formation, 
the more complete is the flooding out 
of all pores and the greater the re- 
covery of oil. This effect is due, in 
part, to the variation in threshold 
pressure with bore diameter. Conse- 
quently, pressures required for in- 
jection at constant rate increase as 
the void space is filled. Following 
filling of the voids, the pressure re- 
quired per unit volume of water in- 
jected should remain substantially 
constant under constant conditions of 
back pressure at the well. Increas- 
ing pressure-volume ratios indicates 
plugging either at the input well or 
in the producing wells. 


Cause of Abnormal Pressures 


Abnormally high pressures may re- 
sult from a stoppage of the pores in 
the immediate vicinity of the bore 
hole caused by an accumulation of 
foreign materials or uncommon geo- 
logical conditions. Such a condition 
may be improved by a treatment with 
mud acid or by shooting, resulting in 
a normal injection pressure. Selec- 
tive shooting of the sand sections hav- 





FESCO JEL 


Fesco Jel—Schundler’s Bentonite Colloidal Drilling Clay, 








offers many advantages to Drillers. For example: 4085 


]—Lessens abrasion. It surrounds sharp-edged particles . 


of sand and grit with colloidal jel. 


2—Reduces corrosion. Coats exposed metal surfaces 


with an inert colloidal film. 


3—Avoids mud loss. Deposits an impervious film of jel 


on the walls of the hole. 


4—Offers. 7? 3 suspending qualities. Prevents weight 
settling out in the mud ditch. 

Reduces caving. Penetrates loose formations, sur- 

rounds particles with mud which soon reverts to a 


material 


stiff plastic jel. 


Fesco Jel, stocked at many locations, offers the driller still 
further advantages. Write today for complete technical 


information. 


- E. SCHUNDLER & co., INC. 


530 RAILROAD ST. 


JOLIET, 
ILLINOIS 
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THIS SEPARATOR SHC 


JE ANUDARL 


PART OF YOUR DRILLING EQUIPMENT 


THE SAMPLE MACHINE ... standard equipment on 
all Thompson Shale Separators unless otherwise specified, 
is a boon to drilling operators and geologists alike. 
Mounted on side of separator—easily accessible. Provides 
accurate foot by foot cuttings. Often declared to be worth 
the entire cost of the machine! 


CLEANS DRILLING MUD 


PROVIDES ACCURATE 
FOOT BY FOOT SAMPLES 


SAVES CRITICAL EQUIP- 
MENT 


OPERATES ENTIRELY 
FROM FLOW OF MUD-— 
NO MOTORS 


THE THOMPSON SHALE SEPARATOR is the 
most economical and simplest method of removing 
shale from mud while drilling. By thoroughly cleaning 
and reconditioning the drilling mud, you can reduce the 
wear and actually prolong the life of critical drilling 
equipment. It has proved so useful and essential that it 
is now considered standard equipment with many major 
oil companies and independent drilling operators. 


Thompson 
SHALE SEPARATOR 


AND SAMPLE MACHINE 


Operates entirely from the flow of mud—does not re- 
quire any other means of motivating power. This, in 
itself, is a highly desirable feature, since there are no 
motors or other auxiliary units to maintain, repair, or 
replace. Nothing to get out of order that can’t be re- 
paired easily and quickly. 

Three models available, specially designed to meet mud 
reconditioning requirements for any particular depth of 
well. Guaranteed to give complete satisfaction. 


WRITE FOR NEW BULLETIN WITH SPECIFICATIONS 





Manufactured by 


THOMPSON TOOL CO., INC 


Sold Through Supply Stores Everywhere 
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IT’S STILL A TOUGH JOB 
BUT 


VICTORY WILL COME 


All of us must work for those who fight, that all of us may win. It’s no 
time to let down, no time to be complacent. Lives of our boys are at 
stake. No less than our best is good enough for them. 


Materials are scarce, the old must be used to the end of their useful- 
ness. As always, SPANG CABLE TOOLS are giving a full measure of 
service. After the war they'll be better still, and there will be plenty 
of them toc. 


SPANG & COMPANY BUTLER, PA. 








ing different permeabilities will be 
conducive to uniform injection rates 
into the entire section and a more 
uniform well. 

The laboratory analyses of core 
samples from truly representative 
sections, together with the well-spac- 
ing and flooding pattern adopted, will 
indicate the necessary pressures re- 
quired for proper volumetric dis- 
placement. Verification tests of these 
calculations by the operation of a sin- 
gle 5-spot or pilot-plant injection is 
valuable. The water for this pilot- 
plant operation should be treated and 
filtered as laboratory data indicate. 
The results are indicative of the per- 
formance to be expected from the en- 
tire project. 

If the contemplated project is pro- 
ducing oil, bottom-hole pressures may 
indicate the minimum pressure re- 
quired for injection. Experience has 
shown that the maximum water- 
flooding pressure applied at the sur- 
face should be less than 2 Ib. per foot 
of depth less the equivalent of hy- 
drostatic head. Excess pressure should 
be avoided because a lifting of the 
overburden may occur, and the flood- 
ing medium may migrate along the 
shale breaks and possibly other bed- 
ding planes with little effect upon the 
saturated sections of sand. An actual 
loss of oil due to dispersal into other 
horizons, or even seepage to the sur- 
face, can occur if the overburden is 
lifted. 


Field and Latoratory Analyses 


Plant capacity.— After theoretical 
calculations have been made, possibly 
after a pilot-plant operation has been 
studied, the project’s maximum vol- 
umes and pressures determined, and 
analyses of the available water sup- 
plies have indicated the proper treat- 
ing method, then the design of the 
plant is relatively simple. Occasion- 
ally there is enough information 
available to design a plant unit 
which adequately will serve the 
project; however, if the conditions are 
such that further development might 
be anticipated, provisions in plant de- 
sign should be made for additional 
water-treating or pumping units to 
increase the capacity and to facilitate 
flexibility of plant operation. 

Conclusion.—The advisability and 
design of a water-flooding project 
should be based on a proper analysis 
acquired in the field and laboratory. 
These data constitute the basis for 
decisions to be made regarding the 
development of the entire project 
and, therefore, must be obtained with 
full understanding of the imvortance 
of their reliability. The results from 
the laboratory study will be used in 
a determination of the probable oil 
recovery, the void space, the required 
volumes and pressures to inject the 
flooding medium, the water-treating 
method necessary, and the advisa- 
bility of the investment. 


THE OIL AND GAS JOURNAL 














Hundreds of thousands of Timken Tapered 
Roller Bearings with many years of service 
behind them are still on the job in oil field 
equipment of all kinds, operating as effici- 
ently and dependably as when first installed. 


The tremendous endurance of Timken Bear- 
ings—their ability to stand up indefinitely 
under any and all conditions—is especially 
valuable at this time, when new equipment 
and material are difficult to obtain. This en- 


TIMKEN 


durance comes from a combination of design 
and material which enables Timken Bearings 
to eliminate friction; resist wear; carry radial, 
thrust and combined loads; and sustain shock. 


Make sure you have Timken Bearings in 
the new machinery you buy. Then you 
will be sure of efficient, dependable per- 
formance and low maintenance now and for 
many years to come. The Timken Roller 
Bearing Company, Canton, Ohio. 
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Surface-Tension Effects 
In Secondary Recovery 


by Paul D. Torrey * 


| is recognized generally that the 

displacement of petroleum and as- 
sociated fluids from underground res- 
ervoirs involves physical effects of a 
complex nature. These effects have 
been the object of investigation for 
several years at the University of 
Michigan under the auspices of an 
American Petroleum Institute re- 
search grant. The studies by Bartell 
and associates,’** although designed 
purposely to increase the effective- 
ness of primary recovery, have pro- 
vided information which, it is be- 
lieved, may assist materially in point- 
ing the way to a solution of some of 
the problems connected with the sec- 
ondary recovery of oil, particularly 
water flooding. It is probable that the 
displacement of oil by water in a 
reservoir is dependent upon analo- 
gous mechanics irrespective of wheth- 
er the water is introduced artificially 
or is the result of natural encroach- 
ment. 


Variations in Bradford Field 


It is a matter of record, discussed 
adequately in other sections of this 
symposium, that successful water 
flooding in Pennsylvania is restricted 
largely to the Bradford and nearby 
fields. The reason for this is explained 
as being due to a relatively high 
residual-oil content remaining in the 
sand after the primary production 
phase and to the favorable physical 
characteristics of the sand body. 
Within the Bradford field, variations 
in oil recovery by water flooding are 
due chiefly to differences in residual- 
oil content per unit area, indicated 
usually by variable sand thickness. 
In the Mid-Continent and southwest- 
ern regions, the application of water 
flooding has not been so closely re- 
stricted. In contrast to the experience 
developed in Pennsylvania, the per- 
centage recovery from field to field 
in some instances does not correspond 
where other determinable factors 
such as oil saturation, viscosity of 
crude, and permeability are so nearly 


*Consulting engineer, Houston, Tex. Paper 
presented before Division of Production of 
American Petroleum Institute, Chicago, No- 
vember 8-11, as part of a symposium on 
“The Criteria for Determining an Oil Field’s 
Susceptibility to Secondary-Recovery Meth- 
ods,” under Part 2, “Analysis of Field In- 
formation and Discussion of Criteria of 
Determining the Probability of Success of 
Secondary-Recovery Operations.” 
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A.P.I. 


Research per- 
formed at the 
University of 


Michigan on the 
physical chemis- 
try of the dis- 
placement of res- 
ervoir fluids is 
reviewed with reference to its pos- 
sible application to secondary-re- 
covery methods. Physical condi- 
tions under which water will dis- 
place oil are discussed, and the 
effects of polar compounds occur- 
ring in the oil in determining the 
ease of displacement are empha- 
sized. 


identical that similar results might 
be expected. 

The variability of results sometimes 
secured outside of the Bradford field 
has perplexed both operators and en- 
gineers. As a possible approach to a 
solution of the problem, some of the 
studies performed at the University 
of Michigan are reviewed briefly, no 
claim being made for originality in 
the presentation of information and, 
by the same token, no warranty being 
offered that the answer to the ques- 
tion of variable percentage recoveries 
has been attained. However, it is be- 
lieved that this research does pro- 
vide a promising foundation for fur- 
ther study which may explain some 
of the failures and mediocre results 
obtained in certain areas in the past. 
Possibly it also may indicate a meth- 
od to assist in predetermining more 
accurately the measure of success 
that may be expected from water 
flooding in heretofore untested areas 
and fields. 

The sands in which water flooding 
has been employed most successfully 
are usually fine-grained and tightly 
cemented, resulting in rather uni- 
form low permeability. The pore 
spaces being of capillary size, the 
surface area of grains exposed in the 
interstices undoubtedly is of great 
magnitude. The factors of low per- 
meability and capillary size of pore 
spaces, combined with the low ini- 
tial pressures and the wasteful meth- 
ods of production which prevailed in 








most of the older fields, have resulted 
in an inferior primary recovery, and 
have been responsible for leaving 
substantial quantities of oil available 
for the secondary-recovery operations. 
Under conditions such as herein de- 
scribed, it is obvious that the surface 
forces controlling the retention of pe- 
troleum in the pore spaces will have 
an important bearing on the effective- 
ness of recovery which may be at- 
tained by secondary operations. 


Adhesion-Tension Relationships 


The adhesion-tension relationships 
under conditions where water and oil 
are brought in contact with the sur- 
face of a solid have been illustrated 
by Benner, Riches, and Bartell’ as 
shown in Fig. 1. Sso, Ssw, and Sow rep- 





Fig. 1: Diagram of interfacial forces active 
at the contact of oil, water, and solid (after 
Benner, Riches, and Bartell) 


resent the interfacial tensions at the 
solid-oil, solid-water, and water-oil 
interfaces, respectively. (The sub- 
scripts s, 0, and w indicate solid, oil, 
and water phases, respectively.) If 
Ss. is greater than Sow + Ssw, the wa- 
ter will spread over the surface of 
the solid, displacing the oil therefrom. 
If Sse should be less than Sow + Ssw, 
the system will come to equilibrium 
at some definite contact angle ow, 
as measured through the water phase. 
Thus at equilibrium: 


Sso — Ssw = Sow cos 0 
and 
Sso — Ssw = Asw — Aso = Sow cos 9 


where A is the adhesion tension. 

The magnitude of Asw and Aso, the 
adhesion tensions of water and oil, re- 
spectively, against a solid, determine 
whether a given solid will be wet to 
a greater extent by water or oil. If 
Asw is greater than As for a given 
solid, that solid is preferentially wet 
by water. As determined by Bartell 
and Miller,* no oil investigated had 
an adhesion tension greater than that 
of water, although there is consider- 
able variation in the degree of wet- 
ting of silica in crudes from different 
sources. Therefore, it would follow, 
in artificial water flooding, that the 
greater the adhesion tension (Asw) be- 
tween the solid and water exceeds 
the adhesion tension (Aso) between 
the solid and oil, the more effective 
will be the displacement of the oil 
by the introduced water. In like man- 
ner, if the value of Aso approaches 
that of Asw, the amount of spontane- 
ous displacement will be small, as 
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indicated by the height that wa- 
ter might rise in an _ oil-coated 
capillary. If Asc should equal As, 
or if Aso should be greater than Asw, 
no spontaneotss displacement will 
take place. Therefore, it can be de- 
duced that an oil having a low ad- 
hesion tension to the reservoir rock 
should react more favorably to water 
flooding than one having an adhesion 
tension approaching that of the in- 
jected water. Furthermore, the pres- 
sures required to force water into a 
sand containing a crude possessing 
a low adhesion tension should be less 
than for crudes having higher ad- 
hesion tensions. 

Unfortunately, the information 
available to date regarding the inter- 
facial forces operating at the contact 
between oil, water, and a solid have 
been studied principally for pure 
silica and pure calcite. Both of these 
minerals are regarded as being hy- 
drophilic substances but, regrettably, 
the effect on the relative degree of 
wetting of the reservoir rock by oil 
and water where the principal min- 
eral may be located or bonded with 
clay cements of various compositions 
is unknown. However, it may be pre- 
sumed that certain types of cement- 
ing material, commonly found in oil 
reservoirs, might affect materially the 
normal contact angle (Gow) from what 
it would be if the oil and water were 
in contact with pure silica or pure 
calcite. Research to determine this 
unknown effect might result in add- 
ing substantially to our knowledge of 
the mechanics of water flooding. 


Interfacial Tension 


It has been determined that the in- 
terfacial tension between pure hydro- 
carbons and water and their adhesion 
tension against any given solid have 
definite and reproducible values. 
Crude petroleum is made up of a com- 
plex assemblage of hydrocarbons and, 
in addition, almost invariably con- 
tains compounds of oxygen, sulfur, 
and nitrogen. These compounds, which 
have been referred to as polar groups, 
may alter to a great extent the inter- 
facial and adhesion tensions due to 
the phenomenon of adsorption. It has 
been shown’ that the interfacial con- 
tact angles (9swo) formed by water 
and pure isooctane against silica is 
30°, and by water and pure naph- 
thenic acid is 35°. However, if 1 per 
cent naphthenic acid is added to iso- 
octane, the interfacial contact angle 
against silica is 62°. Similar condi- 
tions have been determined for other 
mixtures of hydrocarbons and polar 
compounds. 


The chief minerals forming oil res- 
ervoirs are silica and calcite, which 
are acidic and basic, respectively. Both 
minerals, as mentioned previously, 
are recognized as being hydrophilic 
solids. Several determinations of the 
interfacial contact angles formed by 
water in contact with various pure 
hydrocarbons against either calcite or 
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silica show this value consistently to 
be around 30°. The polar compounds 
found in petroleum may be either 
acidic or basic. Adsorption, therefore, 
might be expected to take place 
where oil containing a compound, 
such as naphthenic acid, occurs in a 
calcareous reservoir. In like manner 
an oil containing a basic compound, 
such as quinoline, would be held by 
adsorption in a siliceous reservoir. 
These effects, as shown by the Uni- 
versity of Michigan research,? can 
have a great bearing on the degree 
of wetting and the resulting inter- 
facial relationships of the systems. 
Thus minerals such as silica and cal- 
cite, which are normally hydrophilic, 
might become hydrophobic as the re- 
sult of adsorption of polar compounds. 
How important this might be in water 
flooding is indicated by the fact that 
the interfacial contact angles of oil 
produced from the same sand but 
from different fields, and even from 
the same sand in different parts of 
a field, may show substantial differ- 
ences. Therefore, it may be expected 
that prevailing surface forces in wa- 
ter-flooding operations might be most 
helpful in the displacement of oil in 
one field, whereas in others they 
might be of little assistance, or ac- 
tually be detrimental. 


Angles of Contact 


From the foregoing, it is evident 
that measurements of the angle of 
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Oil will displace water. 


Arrows indicate direction of spontaneous displacement. 


Fig. 2: Diagram of angles of contact be- 
tween a solid and pairs of reservoir fluids 
indicative of preferential wettability (after 
Benner, Dodd, and Bartell) 
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Oil will displace water. 
Arrows indicate direction of spontaneous displacement. 


Fig. 3: Diagram of advancing angles of 
contact between a solid and pairs of reser- 
voir fluids indicative of preferential wetta- 
bility (after Benner, Dodd, and Bartell) 


contact formed between the solid-rock 
material and the pairs of reservoir 
liquids should be an indication of the 
degree of wetting of the reservoir. 
If the angle of contact between the 
solid, water, and oil (@swe), as meas- 
ured through the aqueous phase, is 
less than 90°, it is believed that the 
water preferentially wets the rock, 
and will displace the oil therefrom. 
However, if the angle is greater than 
90°, the rock would be wet prefer- 
entially by oil, and the oil would dis- 
place water. If the angle should be 
exactly 90°, the system would be in 
equilibrium, with no displacement ac- 
tion. These effects are illustrated in 
Fig. 2. Thus it would appear that the 
nearer the interfacial contact angle 
formed by the oil and water in con- 


tact with the reservoir mineral ap- | 


proaches that formed by pure hydro- 
carbons and water (around 30°), the 
greater will be the ease of displace- 
ment of the oil by water introduced 
into the reservoir. 


Connate Water 


In so far as is known, all of the oil 
sands which are being water flooded 
with any degree of success contain 
connate water in varying amount. 
Whether this water occurs as a thin 
film covering the grains and encasing 
minute globules of oil, or is held (as 
suggested in another section of this 


THE OIL AND GAS JOURNAL 








qt 








GUN PERFORATOR BULLET 


Only Lane-Wells could present as amazing an improvement in 
Gun Perforating as the ‘‘Steelflo’’ Ogival-Point Gun Perforator 
Bullet because Lane-Wells has maintained continuous research 


into these problems for more than eleven years. 


“Steelflo’’ is one of the important results of that continuing 
research in our laboratories and in the field. 


**Steelflo”’ provides greater penetration, better producing chan- 
nels and more drainage area because of higher velocity and 
improved shape. ‘’Steelflo’’ produces a cleaner hole, and be- 
cause of uniform metal displacement which rolls back the edges 
of the perforation into a tightly flattened bead, there is materi- 
ally less danger of damage to tools, swabs, packers or plugs 


run in after perforating. 


Get the complete details about this amazing new ‘‘Steelflo”’ 
Bullet from your nearest Lane-Wells Field Branch. 


FIGHTING 


siaall Trols- Today! 


LANE QWELLS 


FACTORY, GENERAL AND EXPORT OFFICES 


5610 SOUTH SOTO STREET LOS ANGELES 
Houston Oklahoma City 


30 BRANCHES —24-HOUR SERVICE 



































Say: 
‘OH — JIVE—AL’ 


The term ‘‘ogival’’ describes the 
pointed arch shape of the‘ Steelflo” 
Bullet. The extreme point is thicker 
and therefore stronger. The bullet 
velocity is increased by a longer 
effective barrel length. ‘‘Steelflo"’ 
perforates casing in a straight line 
without deflecting. 














J-55 CASING 


The metal displacement is uniform 
as the casing is perforated. The 
edges are rolled back into a tightly 
flattened bead. 


Look to LANE-WELLS 
for Progress in 
GUN PERFORATION 


pe 


UF KIN 


“DERRICK” 
CHROME CLAD 
STEEL TAPES 


= a. 
Aw PPT Ss PRE TIDY Pe 


LEFAIN 


vo AN . New York 


.PES « RULES e PRECISION TOOLS 











symposium) in the smallest capillary 
pores, is a question which properly 
can be left for other discussion. How- 
ever, it can be appreciated readily 
that, if the former condition exists 
in the reservoir, the problem of dis- 
placement of the oil by water is fur- 
ther complicated—it having been 
shown by the University of Michigan 
research* that the water-advancing 
angle formed when the water-oil in- 
terface is caused to move over a sur- 
face originally in contact with oil, 
©Oswo, is often different from the wa- 
ter-receding angle formed when the 
water-oil interface is caused to move 
over a surface originally in contact 
with water, 9"swo. As shown in Fig. 3, 
if the two angles, although different, 
are both less than 90°, the water will 
wet the reservoir mineral, and will 
displace the oil. If both angles should 
exceed 90° (a condition so far undis- 
covered), the oil would wet preferen- 
tially the reservoir mineral and dis- 
place water. If the two angles are so 
different that one is less than 90° 
and the other greater than 90°, a 
condition which has been found to 
exist rather frequently, there would 
be no spontaneous displacing move- 
ment of one fluid to the other, and 
displacement of the reservoir con- 
tents could only be affected by the 
application of pressure sufficient to 
force fluid movement. However, it 
is believed, for any given system, that 
the displacement of oil by water may 
be effected more easily than the dis- 
placement of water by oil if the dif- 
ference between 90° and the value of 
the receding angle is greater than the 
difference between 90° and the value 
of the advancing angle, i.e.: 


90° —— GF ..we > O* swe — 90° 


Arrows indicate direction of spontane- 
ous displacement. 

Thus, for example, a favorable sit- 
uation for water flooding should exist 
where @©*swo = 45° and O4swo = 120°, 
and an unfavorable situation should 
exist where 9*swo = 65° and O4swo = 
120°. In the former situation, lower 
pressures should be necessary to ini- 
tiate displacement than in the latter. 


Larger Contact Angles 


It has been noted that a large per- 
centage of the crudes tested* possessed 
advancing interfacial contact angles 
greater than 90°. This is believed to 
be due to surface-active compounds 
which become adsorbed at the inter- 
faces and thus alter the surface of the 
reservoir rock, causing it to be hydro- 
phobic and, in consequence, prevent- 
ing the complete displacement of oil 
by water. Excepting the oil which 
may become trapped in disconnected 
pores, the residual oil, after water 
flooding (for which no method of re- 
covery has been devised), may re- 
main as an adhering film to the reser- 
voir mineral grains held securely 
thereto by the surface-active com- 





pounds adsorbed, possibly in layers 
of molecular thickness at the point 
of contact. 

It is recognized that the informa- 
tion so far developed on surface-ten- 
sion effects is not sufficiently de- 
tailed or complete to enable predic- 
tion of the degree of sucess that may 
be expected from water-flooding oper- 
ations in previously untested fields or 
areas, assuming the favorable deter- 
mination of other important factors. 
However, there is justification for be- 
lieving that an encouraging approach 
to the solution of the problem has 
been provided by the studies of inter- 
facial contact angles described here- 
in. It is so evident that the relations 
already established may be some of 
the controlling criteria determining 
the sucess of water flooding that ad- 
ditional and more comprehensive re- 
search certainly is desirable. 

Although water flooding under cer- 
tain conditions has been demonstrat- 
ed to be more effective in the re- 
covery of oil than repressuring by 
air or gas injection, there is usually 
a greater percentage of the residual- 
oil content of the reservoir, after the 
primary recovery phase, left in the 
reservoir after water flooding than is 
recovered by this secondary method. 
In large fields, such as Bradford and 
Allegany, this umnrecovered oil 
amounts to hundreds of millions of 
barrels. The lenticularity of individual 
beds in the reservoir undoubtedly 
cause the trapping of some oil in the 
area between the injection and pro- 
ducing wells. Nevertheless, cores 
taken from sand sections, where it is 
known that water has migrated free- 
ly for many years, still show an ap- 
preciable oil content. This remaining 
oil, unrecoverable by any known 
process, is a challenging problem for 
study by physical chemists. If it 
could be produced along with the nor- 
mal secondary recovery, the augment- 
ed production would permit the prof- 
itable application of secondary-recov- 
ery methods in many fields where it 
is not economically feasible under 
existing price schedules, thereby add- 
ing substantially to the proven oil 
reserves of the United States. A bet- 
ter understanding of surface-tension 
effects in artificial water flooding 
might point the way to the recovery 
of enormous quantities of oil. 
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Geologic Factors Influencing 


Secondary Recovery 


by C. R. Fettke,* P. A. Dickey,{ D. Rogers, Jr.,‘ 
P. D. Torrey{ and C. J. WilheIm* * 


i order to analyze the influence 
that geologic factors have on the 
secondary-recovery possibilities of a 
particular oil pool, a subsurface struc- 
ture map on the top of the oil sand 
and an isopach map of the sand 
should be prepared. The locations of 
all wells and the boundaries of the 
pool should be shown on these maps. 
If edge water and gas caps are pres- 
ent, their original and present posi- 
tions should be indicated. Areas af- 
fected. by accidental floods from cas- 
ing leaks or improperly abandoned 
holes, if any, should be outlined. If 
the initial and total production of the 
wells is known, this information also 
should be placed on the maps. 

After the maps have been com- 
pleted, a number of sections parallel 
to the long axis of the pool, and at 
right angles to it, should be con- 
structed showing in as much detail 
as the available data permit the po- 
sition and thickness of the gas and 
oil pays, water-bearing zones, shale 
partings, and other relatively imper- 
vious layers, faults, etc. 


In fields where it has been the prac- 
tice to keep good records, an analysis 
of the foregoing data assembled in 
graphic form, together with a study 
of the previous history of the pool 
and a consideration of the economic 
factors involved, should indicate 
whether the pool has secondary-re- 
covery possibilities that warrant fur- 
ther investigation. Unfortunately, the 
data available for many depleted 
pools in the older fields leave much 
to be desired in this respect. 

In old fields, where it is customary 
to shoot wells in connection with 
clean-out work, it is often possible 
to secure nice chunks of sand from 
the shot holes while the cleaning-out 

*Study group leader, Carnegie Institute 
of Technology, Pittsburgh, Pa. 


tPennsylvania Topographic and Geologic 
Survey, Pleasantville, Pa. 

tSouth Penn Natural Gas Co., 
burg, W. Va. 

{Consulting Engineer, Houston, Tex. 

**U. S. Bureau of Mines, Franklin, Pa. 

Paper presented before Division of Pro- 
duction of American Petroleum Institute, 
Chicago, November 8-11, as part of a sympo- 
sium on “The Criteria for Determining an 
Qil Field’s Susceptibility to Secondary- 
Recovery Methods,” under Part 2, “Analy- 
sis of Field Information and Discussion of 


Parkers- 


Criteria Determining the Probability of 
Success of Secondary-Recovery Operations.” 
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C. R. FETTKE 


API. 


P. A. DICKEY 


In order to analyze the influence 
that geologic factors have on the 
secondary-recovery possibilities of 
a particular pool, the available 
subsurface geological information 
and production data should be as- 
sembled in graphic form on a struc- 
ture map on top of the oil sand and 
on an isopach map of the sand. 


The amount of oil recoverable 
by secondary-recovery methods is 
a deciding factor in determining 
the feasibility of such an operation. 
The procedure for its determination 
is outlined. Sand uniformity in re- 
lation to secondary recovery is 
analyzed. Texture and mineralogi- 
cal composition of the sand are 
considered. The influence that 
shale partings in the sand, the 
shape and geological pattern of 
reservoir, structure, and depth of 
sand have on secondary-recovery 
operations are discussed. The geo- 
logic factors that have to be taken 
into consideration in selecting the 
method of secondary recovery best 
suited to meet certain conditions 
are pointed out. Limestone reser- 
voirs are discussed briefly. 


is in progress. If propertly selected 
such large-size chunks can be used 
for determining the general range of 
porosities and permeabilities for the 
particular sand in that area. Such pre- 
liminary studies often are helpful in 
analyzing the secondary-recovery pos- 
sibilities of a pool or tract. 

In many of the pools in which sec- 


ondary-recovery methods have been 
employed in the past, the accumula- 
tion of oil has been controlled by 
Ienticularity of the reservoir rock, 
ie., they are stratigraphic trap-type 
pools. As such, many of them have 
not received the benefits of active 
natural water encroachment, and the 
oil has been produced by internal 
gas drive, generally regarded as being 
the least efficient natural reservoir 
porformance known. In addition, it 
should be kept in mind that most of 
the existing secondard-recovery op- 
erations are located in the older pools 
which were produced initially at 
times when little attention was given 
to the conservation of reservoir en- 
ergy. In consequence, the solution 
gas was extravagantly wasted; and, 
when this propulsive agent had been 
dissipated, subsequent production 
could come only from gravitational 
drainage. The oil left in the reservoir 
by these early inefficient primary- 
recovery operations is the oil which 
is now available for the application 
of secondary methods. There can be 
little doubt that if pools of this char- 
acter had been produced with re- 
gard to presently known principles of 
reservoir performance, the opportuni- 
ties for secondary-recovery methods 
would be much less than they actual- 
ly are. 


Some clue as to the adaptability of 
a pool to secondary-recovery methods 
can be gained from an analysis of 
the past reservoir performance. It 
natural water encroachment has been 
active and uniform, the residual-oil 
content, after the primary period of 
production has passed, probably will 
be too low to permit profitable sec- 
ondary operations. The effectiveness 
of natural water encroachment should 
not be taken for granted, however, 
unless production records are avail- 
able to confirm a high degree of re- 
covery efficiency. Frequent instances 
are known where water has migrated 
rapidly through relatively thin zones 
of high permeability and has drowned 
out the wells by the formation of 
water cones, leaving much oil unre- 
covered in the less-permeable strata. 
A pool in which such conditions exist 
can be regarded as a favorable pros- 
pect for the application of secondary- 
recovery methods, provided the of- 
fending strata of high permeability 
can be plugged off successfully. 

The primary-recovery efficiency of 
pools in which oil has been produced 
by controlled gas-cap expansion is 
not so well known, although in some 
instances it is believed to be very 
good. In the early days of the oil 
industry it was common practice to 
blow off the gas cap in the hope that 
wells located at high-structural posi- 
tions would eventually produce some 
oil. Unquestionably, this was a most 
wasteful procedure, as it eliminated 
the propulsive effect of an expanding 
gas cap and at the same time per- 
mitted the oil to migrate updip and 
to wet dry sand, forming a film 
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thereon which is not susceptible to 
any known recovery process. How- 
ever, even if both of these unfavor- 
able developments took place, it is 
possible that the primary-recovery 
efficiency of an oil pool which had 
an original gas cap that has been 
dissipated may be better than one in 
which recovery has been obtained 
strictly by internal gas drive. The 
reason for this conclusion is that in 
the gas-cap pool the oil was probably 
completely saturated with gas under 
the existing conditions of pressure 
and temperature in the _ reservoir, 
where as in the internal gas-drive 
type of pool the oil many times was 
undersaturated and thus would have 
a limited amount of solution gas 
available to expand and drive the 
oil to the well bore. 

From the foregoing it should be ap- 
parent that efficient reservoir per- 
formance may be regarded as an un- 


‘favorable indication for successful 


secondary-recovery operations, and 
that the most promising opportuni- 
ties for secondary recovery will be 
found in pools possessing a high resi- 
dual-oil content. The latter condition 
will be found more generally in pools 
where the primary-oil recovery has 
been obtained by internal-gas drive 
or where natural-water encroachment 
has been erratic or lacking in uni- 
formity. 

If it is decided that the pool or 
tract under consideration has secon- 
dary-recovery possibilities, a core- 
testing program should be laid out. 
The core wells should be so located 
as to check and supplement the geo- 
logical data on the sand body pre- 
viously assembled on the maps and 
sections, particularly the net thick- 
ness of productive oil sand. The num- 
ber of core wells, therefore, will be 
determined in part by the abundance 
or scantiness of the data that were 
available*for the preliminary studies. 
The analyses of the cores will furnish 
information in regard to the porosity, 
oil and water saturation, and permea- 
bility of the sand. 


Recoverable Oil 


An estimate can be made as to the 
amount of recoverable oil that is pres- 
ent, using the information furnished 
by the core analyses in conjunction 
with the isopach map and cross-sec- 
tions—revised to conform to the ad- 
ditional data obtained from the cores. 
The areal extent of the pool, effective 
productive pay thickness, porosity, 
present oil saturation, and residual- 
oil saturation furnish the data for the 
calculation. Unless the information 
is already available, it is advisable 
to conduct some laboratory experi- 
ments on the sand in question to de- 
termine the residual saturation, be- 
low which no further oil can be re- 
covered. In the case of sand bodies 
that contain two or more oil pays 
that differ markedly from one an- 
other and are separated by sufficient- 
ly thick shale or other relatively im- 
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pervious layers, these should be treat- 
ed separately. The presence of an 
amount of oil recoverable by secon- 
dary methods, sufficient to meet the 
economic requirements, naturally will 
be a deciding factor in determining 
the feasibility of a secondary-recov- 
ery operation. 


Sand Uniformity 


The degree of homogeneity of the 
oil sand ranks second in importance 
from the standpoint of secondary re- 
covery—oil saturation being first. 
Homogeneity has to be considered 
from the standpoint of porosity, uni- 
formity and actual size of grains, 
character and amount of cementing 
material, pore-size distribution, per- 
meability and fluid saturation, both 
vertically and laterally in the sand. 

Reasonable uniformity in sand per- 
meability is essential in secondary re- 
covery. If the layers comprising the 
sand body vary widely, the more- 
permeable sections become depleted 
of recoverable oil long in advance of 
the less-permeable ones, and then 
permit bypassing of the driving me- 
dium to such an extent that further 
operation becomes uneconomic. Reas- 
onable uniformity in sand permeabil- 
ity is more important in water flood- 
ing than in air or gas drive, as it is 
more expensive to develop and oper- 
ate a water flood than an air or gas 
drive project. It costs more to cir- 
culate water than air or gas. 

If the sand body shows a wide 
range in permeability, the various 
layers should be compared with re- 
spect to porosity and oil saturation. 
The sand section may be found to be 
such that highly permeable layers 
with low oil saturation can be packed 
off, or the more-permeable and the 
less-permeable layers may be sep- 
arated by sufficient thicknesses of 
shale to permit treatment as separate 
units. If the more-permeable layers 
represent a large enough section and 
contain enough recoverable oil, it may 
be possible to disregard the less-per- 
meable layers in developing a secon- 
dary-recovery project. 

In comparing the permeabilities of 
the various units of a sand body, fluid 
saturations must be taken into con- 
sideration, as it is the effective per- 
meability that determines the trans- 
mitting capacity of any layer in a 
particular fluid phase. 

Delayed drilling, selective shooting, 
multiple packers, and selective plug- 
ging are some of the methods that 
have been employed in attempts to 
overcome the difficulties arising from 
an irregular permeability profile in a 
sand body. 


Texture of Sand 


Actual size, distribution of various 
sizes, and the shape of the grains 
are characteristics of a sandstone that 
have an important bearing on poros- 
ity, permeability, and other properties 
affecting oil recovery. The most suc- 


cessful water floods have been con- 
ducted in bodies of sandstone of rela- 
tively fine texture. There are several 
reasons for this. A fine-grained sand- 
stone, because of its lower perme- 
ability, retains a larger percentage 
of its original oil content after it has 
been depleted by primary methods 
than does a more permeable one. Also 
such a sand body usually possesses a 
greater degree of uniformity with re- 
spect to permeability than a coarse 
grained one. It is questionable wheth- 
er grain size in itself is a factor in 
secondary recovery, provided the sand 
posseses the necessary oil saturation 
and a sufficient degree of uniformity. 

The influence of the pore pattern, 
viz., the size of the openings, their 
shape, and the extent to which they 
are connected, and the pore-size dis- 
tribution are factors that need more 
investigation. In some reservoir rocks 
the pores are of nearly uniform size, 
whereas in others some pores are 
much larger than the rest. The latter 
condition is particularly characteristic 
of certain limestone-type reservoirs. 
It seems reasonable to believe that 
uniformity in size of pores is favor- 
able to high recovery. 


Mineralogical Composition 


The extent, if any, to which differ- 
ences in mineralogical composition of 
sand grains and cementing material 
affect the amount of oil that is re- 
tained in the sand by adsorption has 
not been worked out. Data also are 
lacking as to the extent the swelling 
of clay minerals present in some oil 
sands may clog the pores and reduce 
permeability when water flooding is 
employed. Pyrite may occur in a sand 
in such amounts that, when air or 
oxygenated water is employed, enough 
sulfuric acid may be generated to 
increase decidedly the corrosive ac- 
tion on the equipment of the water 
accompanying the oil. 


Shale Partings 


If the sand body is split into layers 
by shale partings, the cross-sections 
previously prepared should indicate 
whether individual sandstone layers 
have a tendency to finger out later- 
ally in the shale in relatively short 
distances, or whether the opposite 
condition prevails. Any evidence of 
cross-bedding also should be noteéd. 
These features should be considered 
in determining well spacing and well 
patterns. The presence of shale part- 
ings in a sand body is not necessarily 
deleterious, provided the individual 
sand layers possess a reasonable de- 
gree of continuity and uniformity 
with respect to permeability, porosity, 
and oil saturation. 


Shape and Geological Pattern 
of Reservoir 
Many of the sand bodies which con- 


stitute reservoir rocks in oil pools are 
not continuous sheets of sand, but are 


lenticular in shape. They are rem- 
nants of ancient channel and delta 
deposits, beach deposits, off-shore 
bars, or deeper-water deposits that 
escaped erosion and reworking when 
advancing seas buried them under a 
load of mud. Such sand bodies fre- 
quently exhibit a definite “grain” or 
“anisotropy.” The permeability of 
the sand in one direction is greater 
than in another. This character of 
the sand body often can be determin- 
ed by the study of old well records 
and histories, as recommended in the 
first part of the paper. Good exam- 
ples of such “anisotropy” are found 
in parts of the Bradford pool’ and in 
many of the pools of the Venango 
district? in Pennsylvania, and in the 
Burbank and South Burbank pools 
of Oklahoma.’ Many others could be 
cited. 

The practice in the past has been 
to set up the pattern of well spacing 
mainly to fit the land lines. As the 
advantages of unitization become 
more generally understood, it may 
become general practice to fit the 
patterns to the geological pattern of 
the sand. In the narrow “shoestring” 
pools of Kansas, permeability usually 
is greater lengthwise along the trend 
than across it. Operators frequently 
drill three or more water-intake wells, 
rather closely spaced, at right an- 
gles to the trend, then three oil wells 
at a distance of 600 ft. or so along 
the trend, then three more water-in- 
take wells, and so on. This gives an 
effective and efficient water push, 
and wells are easily flowed. 


Structure 


Most secondary operations thus far 
have been conducted in fields exhibit- 
ing only moderate structural relief. 
Many are located in pools where the 
oil accumulation occurs in _ strati- 
graphic-trap type reservoirs. In such 
pools the dip of the strata may be 
so slight as to have no noticeable 
effect on secondary-recovery opera- 
tions. The location of injection and 
producing wells may be made to con- 
form to property lines and to known 
sand conditions. 

It is questionable whether such 
practice would prove equally success- 
ful in pools where oil and gas ac- 
cumulation has been controlled by 
well-defined anticlinal structure, or 
where an appreciable monoclinal dip 
exists. Under such conditions it is be- 
lieved to be better practice to intro- 
duce gas into the reservoir at updip 
locations and to introduce water 
downdip. In pools that already possess 
a natural water drive, this can be 
augmented by the injection of addi- 
tional water downdip near the exist- 
ing water-oil contact. If gas caps occur 
that are not separated from the oil 
sand by shale or other relatively im- 
pervious partings, gas-cap repressur- 
ing may prove feasible, provided the 
sand has suitable permeability. Some 
form of unit operation is usually nec- 
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By specifying a factory-assembled group for your high-voltage 
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Saves Installation Time and Space 


Instead of separate devices, you install only one control board. 
The individual starters, each combining an oil-immersed contactor 
and EJ-2 fuses in a single metal cubicle, are pre-assembled into a 
compact group, which is wired and shipped as a complete panel. 
Just set it in place and connect the incoming line and outgoing motor 


leads. 


Conserves Critical Material 

Because of the compact arrangement of these starters into a group; 
you save the vital material that would be used for bus, conduit fittings, 
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GROUP CONTROL FOR CoRROSiVE OR 
SEMIMAZARDOUS LOCATIONS 
For full-voltage or re- 
duced-voltage Starting of 
induction or synchronous 
motors which drive pumps, 
blowers, compressors, and 
other equipments, indoors 
or outdoors, Individual 
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essary to take advantage of struc- 
tural features. 


Depth of Sand 


Depth of sand is an important fac- 
tor in secondary recovery. If the depth 
is too great to permit redrilling and 
old wells have to be utilized as in- 
take and producing wells, the recov- 
eries to be expected are much lower 
than where new wells can be drilled 
—other conditions being the same. 

Depths that are too shallow may 
also prove detrimental. The maxi- 
mum pressure that can be applied 
in a secondary-recovery operation is 
limited by the depth of the oil sand. 
In water-flooding operations con- 
ducted in the northern Appalachian 
area, it has been found that there is 
a critical pressure not greatly in ex- 
cess of the static pressure of the col- 
umn of rock overlying the oil sand, 
which, if exceeded, permits the pene- 
trating water very slightly to expand 
openings already existing—to which 
openings the penetrating water has 
access. In addition, it is possible that 
in pools of less than 200 or 300-ft. 
depths, joints and other fracture zones 
may be present which will permit 
breakthroughs to the surface. This is 
particularly apt to occur in regions 
of relatively rugged topography and 
considerable relief, where circulating 
ground waters have had an opportu- 
nity further to weaken such zones to 
considerable depths. 


Water Flooding vs. Air or Gas 
Injection 


Laboratory experiments indicate 
that water flooding is more efficient 
than air or gas injection in recovering 
oil from a sand, and field results on 
the whole appear to bear this out. 
There are partly depleted oil pools, 
however, that have not responded to 
water flooding in which profitable 
secondary-recovery operations using 
air or gas injection have been con- 
ducted. Connate-water-to-oil ratios in 
the sands of these pools may be such 
that these are more permeable to 
water than they are to oil and, there- 
fore, yield only water when sub- 
jected to a water drive.‘ Considerable 
additional quantities of oil can be, 
and have been, recovered profitably 
by means of air or gas injection in 
pools where apparently such a crit- 
ical oil-water saturation exists. 

Inasmuch as it is cheaper to circu- 
late air or gas than water, a certain 
amount of bypassing is not so serious 
in an air or gas drive as in a water 
drive. Partly depleted oil sands that 
are not amenable to water flooding 
due to lack of enough uniformity 
sometimes can be operated profitably 
by a secondary air or gas drive. 
Coarse oil sands, due to their greater 
variation in permeability and pore 
size, may not prove suitable for water 
flooding, and yet may yield profitable 
returns under air or gas injection. 
On the other hand, fine-grained rela- 
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B unonc the tremendous number of ships America needs right now is a hectic 

and hazardous business. Today’s prefabricated construction methods, which in 
a week completes ships that formerly took months to build, place a terrific strain on 
lifting equipment. And just one crane failure can cost numerous lives—lose days, even 
weeks of precious time. In this emergency the shipbuilding industry called on Martin- 
Decker to provide equipment which insures fast lifting of massive loads with absolute 
safety. 


Sixteen years of pioneering and developing instruments for oilfield use enabled 
Martin-Decker to quickly adapt its equipment to meet this need. And today, hundreds 
of these Martin-Decker Crane Weight indicators are protecting lives and property in 
yards from coast to coast . . . the same Weight Indicators you are using on your drill- 
ing rigs and production hoists. 


THE MARTIN-DECKER “SEALTITE’’—The “Sealtite” is the master drilling control 
instrument containing a temperature-corrected direct reading weight indicator able 
to handle 20,000-ft. wells. It continuously shows weight on bit, mud pump pressure, 
torque, and rotary table speed . . . and simultaneously records weight, mud pressure 
and torque on a single chart. The “Sealtite” is the instrument you need for complete 
drilling control under all conditions. 


rere is a Martin-Decker instrument for every weight control need! Write for-catalog. “SEALTITE” 
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thru 214” in lengths to order, either continuous threaded 
or threaded each end. These are made to customer specifi- 
cation of material—heat treating and thread fit. Wherever 
pressure, temperature or corrosion are determining factors 
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tively uniform oil sands with enough 
porosity and oil saturation, but with 
relatively low permeability, may yield 
much better returns under water 
flooding than under air or gas injec- 
tion on account of the relatively high 
injection pressures and close well 
spacing required. 

In some pools the choice between 
water flooding and natural-gas re- 
pressuring will depend on the relative 
availability and cost of water and 
gas. These should be investigated be- 
fore a secondary-recovery operation 
is undertaken. 

The present discussion has been 
confined almost exclusively to sand- 
stone reservoirs. Oil and gas in lime- 
stone occur under a great variety of 
conditions: as, for example, in dolo- 
mitic zones, oolitic zones, coral reefs, 
interbedded sandstone lenses, frac- 
tures or joints, solution cavities, or 
along bedding planes and formation 
contacts. In most cases such reser- 
voirs exhibit a much greater variation 
in permeability, pore pattern, and 
pore size than do sandstone reser- 
voirs. For this reason the number of 
successful secondary,-recovery opera- 
tions in limestone reservoirs has been 
limited. However, where the oil oc- 
curs in sandy lenses, or in oolitic and 
dolomite zones that possess a degree 
of uniformity with respect to per- 
meability, pore pattern, and pore size 
that is comparable to that of sand- 
stone reservoirs, promising results 
have been attained by repressuring 
with air or gas. 
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Phillips and Kerlyn Acquire 
Control of Merrick Firm 


Controlling interest in F. W. Mer- 
rick, Inc., pioneer oil-producing firm 
of Ardmore, Okla., was acquired last 
week by Phillips Petroleum Co. and 
Kerlyn Oil Co. The Merrick concern 
will be liquidated, and F. W. Merrick 
and Ward F. Merrick will continue in 
the oil business as independent oper- 
ators. The Merrick properties are in 
southern Oklahoma, East Texas, 
North K.M.A. field, and West Central 
Texas. Transfer of ownership is said 
to have involved more than $2,000,000. 
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A New Application of 





Water Injection for Maintaining Reservoir 


Pressure and Increasing Natural Drive 


by William L. Horner and D. R. Snow* 


Re OGNITION by the industry of 

the advantages of water drive at 
maximum reservoir pressure has re- 
sulted from considerable research and 
many years of practical study of 
reservoir behavior. It has been advo- 
cated that production under effective 
water drive be accepted as the en- 
gineering and conservation standard 
to be achieved and, further, that the 
rate of production for each pool 
should be restricted so as to permit 
the water drive to be effective.’ There 
is little doubt that the majority of 
oil pools have had some degree of 
water drive. In the Bartlesville sand 
in northeastern Oklahoma it was 
found that pools having the best 
water drives were located nearest 
the outcrop from which a certain 
amount of recharging water could 
have entered and in areas known to 
be connected effectively with large 
unbroken volumes of water-bearing 
reservoir.” Many pools depend upon 
the expansion of water in major sand 
bodies to supply influx for natural 
water drive. Examination of geologi- 
cal conditicns shows that water influx 
often is seriously limited, and ex- 
plains why some pools have had only 
partial water drives.* In the Okla- 
homa City Wilcox pool it is reported‘ 
that 509 million barrels of pore space, 
representing only 41.7 per cent of the 
reservoir, was permeated by water by 
July 1, 1940, and since that time water 
influx has continued at a greatly re- 
duced rate. Less than 20,000 bbl. of 
water per day has been produced since 
April 1938, with no rise in water 
level. Results of studies of reservoir 
behavior and examination of produc- 
tion records in many fields have 
shown that natural water drive is 
usually unable to maintain sufficient- 
ly rapid influx at a rate for maxi- 
mum economic benefit. Restriction of 
production rates often will be found 
to be acceptable conservation prac- 
tice, although such procedure does 
not increase the volume of water 
available. Inasmuch as the question 
is that of “degree” of water drive, 
it should be well to search for more 
positive means of its control. Injec- 


*Barnsdall Oil Co., Tulsa, Okla. 





W. L. HORNER 


APL. 


The mosi important objectives 
sought for any field are: (1) Maxi- 
mum ultimate yield: (2) maxi- 
mum production rate per well at 
minimum cost per barrel. To at- 
tain these objectives, control of 
reservoir pressure is a factor of 
greatest importance. For this pur- 
pose, a method for maintaining 
original reservoir pressure by in- 
creasing the natural water drive 
was devised and is being prac- 
ticed in the Midway - field, Ar- 
kansas. 


tion of extraneous water may be re- 
garded as a direct approach to the 
problem of improving and _ sustain- 
ing natural water influx. However, 
it is believed that no quantitative 
data have been accumulated and pre- 
sented heretofore which demonstrate 
the feasibility of the method. In the 
Midway field, Lafayette County, Ar- 
kansas, fresh water has been injected 
since April 19, 1943, into the Smack- 
over formation underlying and at the 
edge of the oil reservoir. The essen- 
tial factual data, together with the 
results of material-balance calcula- 
tions and pressure predictions, are 
presented. 


Reservoir Characteristics 


The field was discovered by Barns- 
dall Oil Co. 1 Bond, which was com- 
pleted January 1, 1942, in the Rey- 
nolds “oolitic” zone of the Smackover 





This method should be appli- 
cable to many other newly dis- 
covered or partly depleted oil pools 
where a deficiency of natural wa- 
ter drive can be recognized or 
where reservoir conditions are such 
that artificial water drive could be 
applied. 

Data from Midway field, Arkan- 
sas, are presented which demon- 
strate a certain degree of control 
over pressure behavior in a large 
part of the reservoir by means of 
fresh-water injection. Reservoir 
pressures were increased in an 
area 1 mile in diameter during a 
period when withdrawals from the 
pool as a whole were considerably 
increased. Over the 5-month period 
following initial injection, the aver- 
age reservoir pressure for the en- 
tire field declined at a negligible 
rate, whereas until that time the 
average reservoir pressure had 
fallen at the rate of approximately 
¥Y2 lb. per sq. in. per day. Paper 
presented before Division of Pro- 
duction at the American Petroleum 
Institute, Chicago, November 8-11. 


limestone.* As of October 1, 1943, 
there were 39 producing wells in the 
field—30 flowing and 9 pumping. The 
producing area has been found under 
Sections 9, 10, 11, 12, 13, and 14, of 
15s-24w; and 18-l5s-23w, Lafayette 
County, Arkansas (Fig. 1). The field 
lies to the north of a major faulted 
zone regarded as being related to the 
Balcones fault system of Texas, and 
which previously had marked the 
northern limit of production from the 
Smackover limestone. A productive 
area of approximately 1,700 acres is 
estimated (Fig. 2). 

Study of the structural map and 
cross-section (Fig. 3) shows the reser- 
voir in the crest of a steeply folded 
elongated anticline. There is no gas 
cap. The oil column reaches a maxi- 
mum thickness of approximately 200 
ft., which is: in an area around the 
discovery well. The water-oil contact 
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Fig. 1: Location of Midway field in southwestern Arkansas 


is apparently not a definite plane; but 
a practical and arbitrary level has 
been chosen, 6,225 ft. below sea level, 
on the basis of information from pro- 
duction tests, mud-analysis logs, elec- 
trical logs and cores. The volume of 
Smackover formation below the top 
of porosity and above 6,225 ft. below 
sea level has been calculated to be 
approximately 126,000 acre-feet. Study 
of numerous electrical logs, core anal- 
yses, and a bottom-hole-sample anal- 
ysis shows this volume to contain 
150 million barrels of oil as would 
be measured under stock-tank condi- 
tions. This amount of oil is the amount 
in place—a portion of which is recov- 
erable—the amount of recovery large- 
lv depending on the efficiency of ex- 
pulsion. 

Nonuniformity of the formation is 
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disclosed by data collected on many 
of the wells drilled. Coregraphs and 
electrical logs (Fig. 4), as well as 
drilling-rate curves, show that a large 
proportion of the reservoir is of low 
permeability. The problem of pro- 
ducing maximum quantities of oil 
from individual wells with minimum 
quantities of water has been found to 
affect directly the yield obtainable. 
When limited by a given completion 
technique, more oil can be recovered 
if sufficient water is available to con- 
tinue operations so that higher per- 
centages of water can be produced; 
thereby flushing action can be made 
more complete in the less-permeable 
parts. 


Pressure History 


The initial reservoir pressure was 


Fig. 3: Cross-section connecting input wells Nos. 1 and 2 


measured to be 2,920 lb. per sq. in 
at 6,050 ft. below sea level. Bubble 
point of the reservoir oil is 2,528 lb. 
per sq. in. absolute, at a reservoir 
temperature of 182° F. Rapid decline 
in bottom-hole pressure, which char- 
acterized reservoir behavior, was ob- 
served following discovery of pres- 
sure falling to 2,665 lb. per sq. in. by 
May 1, 1943—a decline in excess of 
¥%4-]b. per sq. in. per day. During this 
period frequent and accurate meas- 
urements of reservoir pressure were 
obtained by Barnsdall Oil Co. and 
the Arkansas Oil and Gas Commis- 
sion, and at the same time accurate 
measurements (Fig. 5) were recorded 
as to the amounts of oil, gas, and 
water produced. Physical measure- 
ments on a reservoir sample of crude 
provided information as to the ex- 
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Fig. 2: Structure map. contoured on top of porosity 
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Fig. 4: Coregraph and electrical log—Barnsdall No. 3 Bond 


pansibility of the reservoir oil with 
changes in pressure, and also deter- 
mined the formation volume factor 
and shrinkage used for correcting 
stock-tank oil volume to barrels of 
reservoir oil. 


Material Balance 


Based on these measurements, ma- 
terial-balance calculations were made 
(Fig. 6) for several successive periods 
during withdrawal of more than two 
million barrels of oil. The principle of 
these calculations’ used in this con- 
nection to determine the amount of 
water drive can be stated as follows: 


Total withdrawals, bbl. of reservoir 
oil = expansion of reservoir 
oil + water influx 


The total amount of water influx for 
each pressure survey was calculated 
by that equation, the remaining fac- 
tors having been determined by the 
physical measurements. Based on the 
pressure surveys ending February 16, 
1943, an average daily influx of 5,290 


bbl. per day was calculated for the 
previous 55-day period. This figure 
was compared to 6,660 bbl., the aver- 
age daily withdrawal of reservoir 
fluids for the same period. This sug- 
gested the probability of retarding 
the rate of pressure decline by aug- 
menting the natural drive some 1,400 
bbl. per day by injecting a larger 
quantity of fresh water. It was ob- 
vious that, should this step succeed, 
reservoir pressures could be increased 
by increasing injection rates. The lit- 
erature shows’ that successive reduc- 
tions in withdrawal rates failed to 
halt but temporarily the decline in 
reservoir pressures in Buckner, a sim- 
ilar pool, near Midway. Because of 
these reasons, and because an ade- 
quate low-cost water supply was 
available at Midway, the economic 
possibilities of experimental water 
injection were clear. 


Injection Well 


With the permission of the Arkan- 
sas Oil and Gas Commission, Barns- 
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dall’s 2 M. F. Creek, a dry hole lo- 
cated in the southeast quarter of Sec- 


- tion 10-15s-24w, was converted into 


an input well. This well had encoun- 
tered the top of Smackover porosity 
at 6,240 ft. below sea level. To con- 
vert this well for input purposes, 
5%-in. o.d. casing was set at 6,343 
ft. below sea level in the 9%-in.-diam- 
eter hole which had been deepened 
to 6,490 ft. below sea level. The last 
20 ft. drilled were. dense crystalline 
limestone, without permeability. Of 
the section exposed, approximately 
100 ft. were indicated to be perme- 
able, according to an interpretation 
of the electrical log and cuttings. The 
top of the zone exposed was 118 ft. 
below the water-oil contact for the 
field, and 103 ft. below the top of the 
formation (Fig. 3). The open hole 
was underreamed to gage, the sur- 
face of the formation being scraped 
with the underreamer while fresh 
water was used to circulate out the 
cuttings. The face of the formation 
was cleaned with a light acid wash, 
and a short injection test was made 
to determine input capacity—which 
was found to be approximately 3 bbl. 
per day per lb. per sq. in. of pres- 
sure. After acidizing with 7,000 gal., 
another test showed 7.6 bbl. per day 
per lb. per sq. in. of pressure. From 
a shallow water-supply well operated 
by gas lift, water was supplied to 
the well through a 4-in. by 10-in. 
power pump, and injection was com- 
menced on April 19, 1943. Four days 
later the injection capacity had fallen 
to 4 bbl. per day per lb. per sq. in. 
of pressure. Since that date the input 
capacity has remained substantially 
the same, no decline having been 
noted in the 4-month period ending 
September 23, 1943—at which time a 
total volume of 350,000 bbl. had been 
injected, an average rate of 2,000 bbl. 
per day against a pressure of approx- 
imately 620 lb. per sq. in. The fact 
that pressures required to inject at 
a given rate have not increased may 
be taken as an indication that the 
water injection had not plugged the 
formation. 
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Fig. 6: Material balance and injection 


THE OIL AND GAS JOURNAL 














Analysis of Flow Patterns with Electrolytic Model 


CORE LABORATORIES, Inc., Offers: 


Core Analysis with portable field laboratories. 
Bottom-hole sampling and analysis. 
Bottom-hole pressure tests: static and flowing. 


Special investigations, including studies of flow 
patterns with electrolytic model equipment. 


CORE LABORATORIES, Inc. 


j 
Petroleum Engineering Service 


DALLAS TEXAS 
- SCR ge 





NOVEMBER ll, 1943 231 











cmastaeaes sae ee 


URIS RAIA, 


Results of Injection 


Ordinarily the allowable rate of 
production for a field in Arkansas 
after having had a pressure decline 
of %-lb. per sq. in. per day would 
have been ordered reduced. How- 
ever, the Arkansas Oil and Gas Com- 
mission recognized favorable possi- 
bilities when plans for experimental 
injection were submitted for ap- 
proval February 24, 1943; and, con- 
sistent with its progressive attitude, 
ordered that the allowable per well 
remain substantially unchanged at 
approximately 175 bbl. per day fol- 
lowing the hearing April 6, 1943. The 
commission again renewed its order 
on July 21, when evidence of success 
was submitted at the statewide hear- 
ing. The value of the injection was 
aided greatly by the fact that indi- 
vidual well allowables were held con- 
stant for 5 months prior to the start 
of the experiment, and have since 
remained unchanged. 


Therefore, in the major portion of 
the field, where no changes in with- 
drawals have occurred, pressure his- 
tory since the start of injection might 
be interpreted freely as a measure 
of the effectiveness of the experi- 
mental system for augmenting the 
natural water encroachment. Because 
pressure measurements made since 
May 1 show no great change, it fol- 
lows that injection was maintained 
at a rate sufficient, together with the 
natural drive, to replace the fluids 
as withdrawn. 

The first effects on reservoir pres- 
sures were observed in wells nearest 
the input well. As of September 14, 
two offset wells averaged approxi- 
mately 2,690 lb. per sq. in.; two other 
wells about 1 mile away—1 mile from 
the input well—averaged 2,640 Ib. 
per sq. in as compared with 2,600 
lb. per sq. in., the pressure expected 
for each of the four wells if there 
had been no injection (Fig. 7). The 

indicated pressure 





T gradient of 50 Ib. 
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per sq. in. per 
mile is significant- 
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injection facilities 
is under way. An 
agreement recent- 
ly entered into by 
we the six operators 








in the field at 
Midway specifies a 
system of four in- 
put wells to be 
furnished water 
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Fig. 7: Individual pressure, four wells, vs. trend for wells west shallow water 


from a salt-water gathering system 
(Fig. 8). The cost of the complete 
project is estimated at approximately 
one-tenth of the development cost for 
the field, exclusive of geological and 
geophysical expense. It provides for 
permanent brine disposal and for a 
flexible program of water input. 


Predictions of Recovery and Water 
Requirements 


The capacity of the several produc- 
tive shallow water wells in the field 
averages about 2,500 bbl. per day 
per well. The shallow. water sands are 
found at depths from 120 ft. to 450 
ft., and extend in an area covering 
the major portion of the field. For 
the present rate of withdrawal, it is 
calculated that the maximum amount 
of fresh water required will be 8,000 
to 10,000 bbl. per day, increasing 
gradually to that amount from the 
present requirement of 3,000 bbl. per 
day (Fig. 9). Increased rates of oil 
withdrawal or increased bottom-hole 
pressures will require more rapid in- 
jection (Fig. 10). 

In order to anticipate the amount 
of salt water to be handled and in- 
jected with the extraneous fresh 
water required, calculations were 
made based on conservative condi- 
tions. It was assumed for the pur- 
pose of calculation that the water 
drive is to be entirely lateral, and 
that edge-water encroachment is the 
displacing force. It was assumed that 
the encroaching edge water moves 
through each layer of formation at 
a speed proportional to the permea- 
bility of that part, and that all of the 
water which will move through the 
more permeable zones after they have 
been flushed must be produced in 
order to recover oil from the forma- 
tion having low permeability. These 
assumptions obviously make no al- 
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Fig. 8: Map showing lines and wells for injection project 
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Fig. 9: Influence of injection on yield 


tive completions, nor for the success 
of workover jobs for reducing the 
amount of water production. Tech- 
nological advances, however, can rea- 
sonably be expected to provide means 
for effectively reducing water per- 
centages in the future. It is likewise 
conservative to expect that the pres- 
sure-maintenance program will pro- 
vide sufficient energy to induce ver- 
tical movement of the water table 
through much of the formation of low 
permeability, which otherwise would 
be bypassed by a strictly lateral 
drive. Statistical analysis of the per- 
meability measurements has been ap- 
plied—showing that, without control 
over water production, the combined 
rate of fluids to be injected could 
exceed 22,000 bbl. after 20 years of 
production at 6,500 bbl. per day. On 
the assumption that greater injection 
capacities would not be provided and 
that no decrease in reservoir pres- 
sure is desired, the rate of oil pro- 
duction then is shown to commence 
to decline—decreasing in proportion 
to a rise in salt-water production. An 
ultimate yield of 67,000,000 bbl. is 
calculated under the conditions stated. 


A yield of less than one-half of 
the amount is calculated for produc- 
tion without injection, the difference 
being due to the limited volume of 
natural influx expected. Natural in- 
flux here is dependent on expansion 
of water from the definite volume of 
Smackover limestone knéwn to be 
connected to the pool. From these 
facts, it is calculated that less than 
one-ninth of the desired quantity of 
water can enter the pool during its 
productive life if unaided by injec- 
tion. The resulting partial water drive 
can cause only partial recovery of oil. 


Pressure Predictions 


Five months of water injection at 
Midway has shown indications that 
natural. -water drive has been aug- 
mented by the use of one input well. 
By the use of additional injection 
wells, properly located so as to aid 
more uniformly the natural water 
drive under the pool, it is expected 
that considerable control can be ex- 
ercised over the pressure behavior 
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Fig. 10: Influence 


of the field. Pressure-prediction cal- 
culations, following methods described 
by W. A. Bruce,® are used to show 
graphically (Fig. 10) that pressure 
may be controlled even to the extent 
of being increased, while at the same 
time increasing the production rate— 
provided the proper amount of ex- 
traneous water is injected, together 
with all of the brine produced. 
Choice of an optimum pressure for 
the reservoir will depend on several 
factors including cost of injection, 
productivity index of individual wells, 
percentage of water in fluid produced, 
and rate of production. It appears to 
be feasible, and it may be found to 
be profitable, to raise the reservoir 
pressure considerably above the orig- 
inal pressure in order to keep most 
of the wells flowing. Although maxi- 
mum productivity and greatest ulti- 
mate yield are of first importance, 
engineering consideration of lifting 
methods presents additional interest- 
ing possibilities in connection with 
a long-range program of pressure 
maintenance by this method. 


Conclusions 


The results obtained at Midway 
will invite the adoption of this prac- 
tice in other pools. Careful study and 
caution are appropriate when differ- 
ent conditions.are met. Under certain 
conditions. other secondary means of 
control would be found preferable. In 
many similar reservoirs, however, 
there is every likelihood of its suc- 
cessful and profitable application. 
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BOOK REVIEW 


A.S.T.M. STANDARDS ON PE- 
TROLEUM PRODUCTS AND LUB- 
RICANTS. Prepared by A.S.T.M. 
Committee D-2. Published by Ameri- 
can Society for Testing Materials, 
Philadelphia, Pa., 442 pp. $2.25. 


The sixteenth edition of this com- 
pilation give§ in their latest form the 
some 80 specifications, tests and defi- 
nitions tHat have been standardized 
through’ the work of Committee D-2 
on Petroleum Products and Lubri- 
cants. New items in the book for the 
first time include a test for oil con- 
tent of paraffin wax (D 721), the 
emergency method of test for color 
of U.S. Army motor fuel (ES 32), and 
also new are two proposed tests pub- 
lished for information and comment 
covering saponification number of pe- 
troleum products by electrometric ti- 
tration and a test for oxidation char- 
acteristics of steam turbine oils, the 
latter based on extensive research 
work. 

Among the standard test procedures 
covered in detail are: petroleum oils, 
burning quality, carbon residue, color 
distillation, dropping point (grease), 
flash point, specific gravity, ignition 
quality (diesel fuels), insulating oils, 
rusting characteristics (turbine oil), 
sulfur, viscosity, etc. Specifications 
cover fuel oils, gasolines, standard 
solvent, various types of asphalt and 
thermometers. 
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MAYES BROTHERS 


PIPE CLEANING. COATING AND WRAPPING 


“Any Coating and Wrapping Specification’ 


HOUSTON, TEXAS 


Complete Reconditioning Service for Old Pipe 











_ Get WHAT YOU NEED 
From CLIMAX ENGINES 


motes high mockanicth sdictdiocy the bias ceinbcaal 
struction gives the user many years of continuous and profi 


size for every oilfield power problem. equipment obtainable e1 
of design, construction and field ex- 

possess everything that technical 
the simple, well-balanced design pro- 


St ag 
ae a 


se. for uniform speeds, 


service with negligible 


p cost; the range of oa 
the buyer to select and e 


the engine to meet his individual needs. 
Get the details today on how these oilfield power plea 
can de your job dependably and at low cost. 


fo drill more hole faster 


For wildcatting or drilling in prov- 


- en fields...for continuous operation 
“of intermittent loading...Climax ~ 
Blue Streak Engines “team up” with 
= your rotary drilling rig and help 
|. you teach pay sand faster, = 


Engineered and equipped express- 
ly for rotary drilling service, these 
engines operate successfully on any 
make of rig, and to any depth of 


“hole. They give constant, high 


: ~ for day-after-day drilling 


driving the slush pump., 
$ a reserve capacity of q 


“acting power for hoisting. 


V-12, 12-cylinder, 60° “V” 
ratings, 390 hp. and 450 hp, 8 
8-cylinder, 225 hp.; R6I, 6-cylis 
150 hp.; R110, 4-cylinder, 110 


aye 


dependable, low cost 


power for oil well pumping 


These Climax Pumping Engines 
keep oil flowing at low cost. 


Extra heavy flywheels promote 
uniform speeds through the highs 
and lows of the pumping cycle. “The 
kinetic energy produced makes it 
possible to start a well without 
“rocking,” and to maintain smooth 
effortless running. The engine is 


governetl to obtain full effect fr 
flywheel momentum, to prevent 
“drdgging” and eliminate surges. ™ 


‘The close fuel regulation ob- Ff 
Aained with the venturi-type car- 7) 


*baretor prevents flooding. 


Recommended Engine Models 
The Model N4B, 65 hp.; Models C, 
4 and 6-cylinder, 7.5 to 45 hp. 


. « - to take the kinks out of 


pipe line power problems — 


Cimax Pipe Line Pumping Engines 
provide a sound long-term invest- 
ment for pipe line operators. 

They are completely equipped for 
the particular location, are quickly 
installed, and they stand up under 
the heavy continuous loading found 
in pipe line service. 

The ability of Climax Engines to 
run on natural Bas, butane, or gas- 
oline insures continuous operation. 
Duali aeniee provides highest pow- 


- [33 “tate Sesto #iee siieinel 


performance. 


From an operating standpoint, 
‘Climax Pipe Line Engines are easy 
to operate and maintain. They are 
simply designed, heavily constructed 


and can be kept in top condition by 


mechanics without special training. 
Recommended Engine Models 

V12, 12-cylinder, 60° “V” in 2 
ratings, 390 hp. and 450 hp.; R225, 
8-cylinder, 238 neon. — 
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Standardization of 


Electrical-Log Headings 


by W. L. Jarvis* 


HE California district subcommit- 

tee on core analysis and electrical 
logging during the past year has been 
studying the problems incident to a 
standardized heading for electrical 
logs. The need for a common heading 
with some changes and additions to 
previous and present forms was real- 
ized in attempting to interpret old 
logs on the basis of information sub- 
sequently obtained. This was done 
from the point of view of making 
present-day interpretations more ef- 
fective, and it was found that many 
pertinent data were lacking. The form 
set out herein is recommended for 
California practice, but it is suggested 
that the feasibility of adopting a na- 
tional standardization form be given 
consideration. 

With reference to drilling fluid, the 
kind of mud used has a distinct bear- 
ing on the properties of the mud and, 
in turn, on the nature of the recorded 
curves. For example, distinct differ- 
ences in recorded results would occur 
with bentonite mud than would be 
obtained from a_ starch-base mud 
which is highly saline.’ 

Data on the treatment of drilling 
mud are deemed to be important in 
regard to log behavior. It has been 
shown that, with the addition of nor- 
mal amounts of tetrasodium pyro- 
phosphate, the mud resistivity and 
resistivity of the mud filtrate may be 
reduced to as little as one-eighth 
of the original value. A change of 
sodium chloride from 50 grains per 
gallon to 500 grains per gallon has 
been found to result in fivefold 
changes in the magnitude of the re- 
sistivity.” 

Weight of mud is an important item 
in that it affects filter loss and exerts 
some influence on the resistivity of 
the mud and filtrate. 

Drilling muds and formation fluids 
are markedly affected by tempera- 
ture." For temperature ranges com- 
monly encountered down to 12,000 ft. 
an approximate change of fivefold 
may occur in resistivity for certain 
* ‘kinds of mud. Consequently, it is of 
vital importance to know the temper- 
ature. at which the resistivity of the 
mud is taken, and it is also desirable 
to know the maximum temperature 
recorded in the hole. 

*The Texas Co., Los Angeles, Calif., chair- 


man, A.P.I. California district subcommit- 
tee on core analysis and electrical logging. 


APJ. 


This recommend- 
ed _ electrical-log 
heading has 
been designed to 
include as much 
of the pertinent 
available data as 
is feasible to re- 
cord. It represents, as nearly as can 
be reached, a broad consensus of 
the California industry as to what a 
desirable heading should contain. 
Paper presented before Division of 
Production at the annual meeting 
of the American Petroleum Insti- 
tute, Chicago, November 8-11. 


It is well known that infiltration 
of liquid from drilling fluid into the 


formation has a marked effect on the - 


behavior of the recorded electrical 
logs. This may come about, under 
normal conditions, through the use of 
poor mud or by allowing good mud 
to stand in contact with the formation 
for prolonged periods of time. In 
either case a knowledge of filter loss 
is desirable. 

It has been shown’* that consider- 
able change in the electrical-log pat- 
tern occurs with a change in electrode 
configuration. Because of this, accu- 
rate and complete information regard- 
ing number and spacing of electrodes 
is essential for an intelligent interpre- 
tation of electrical-log patterns. 


Certain Changes Made 


In order to encompass the previous 
items and to make the heading more 
usable, a number of changes and addi- 
tions have been made from present 
forms used by the various logging 
companies. It is recommended further 
that, instead of using a different form 
for individual well runs, the one 
standard composite form be used in 
all cases. The recommended new form 
provides for space to report data on 
three separate surveys. If more runs 
are made, a double heading can be 
used in tandem. Sample data are 
shown in this new proposed heading 
to illustrate the different kinds of in- 
formation desired. The side name 
heading on present logs has been 


eliminated because a canvas of Cali- 
fornia operators has shown that little 
use is made of it. This is likewise 
true of that portion of present head- 
ings which provides space for a 
graphical location of the well—which 
appears at the upper left-hand cor- 
ner. In addition to “company” and 
“well” two spaces have been pro- 
vided for the location coordinates, 
followed by a space to report section, 
township, and range. It is recom- 
mended that well name and number 
be typed with capital letters for clar- 
ity on reduced-size logs. The word 
“field” has been enlarged to “field 
or area” to provide a better guide 
for locating wildcat wells. We believe 
these additions to be especially im- 
portant in our California operations. 

The elevation and datum informa- 
tion on present headings does not 
seem to be adequate. Therefore, we 
have made a substitution in our new 
form. Elevation of derrick floor, kelly 
bushing, or rotary table is often un- 
certain in subsequent years when 
everything has been removed from 
the surface location except the well- 
control equipment. Because of this 
we have located our datum with re- 
spect to the surface-casing flange or 
equivalent, which is a more perma- 
nent installation. Space for the datum, 
such as kelly bushing, is designated, 
with its elevation above sea level. In’ 
addition, a pace also is provided for 
the distance from the datum to the 
surface-casing flange. Provision is also 
made for this same information with 
respect to the driller’s datum, if dif- 
ferent. In this way correlation work 
should never be uncertain. ; 

“Run number” and “date” are self- 
explanatory. “Bottom recording,” “top 
recording,” and “footage logged” have 
been substituted for present wording 
involving these data, in the interest 
of clarity. “@asing shoe—electric log,” 
and “casing shoe—driller” are self- 
explanatory, as is “total depth— 
driller.” 

Considerable change is recommend- 
ed on data pertaining to mud proper- 
ties. Our present knowledge of elec- 
trical logging indicates that, without 
rather complete data on the proper- 
ties of the mud, serious errors in in- 
terpretation might result. Consequent- 
ly, a caption for mud treatment has 
been added in addition to mud kind, 
because such data are pertinent to log 
behavior. Under “kind” should be re- 
ported such data as oil base; e.g., 
“Mohave P-34,” or other information 
describing the specific type of mud. 
Under “treatment” data should be 
reported as to materials added to the 
mud, such as tetrasodium pyrophos- 
phate (pyro), quebracho, bentonite, 
etc. Under “resistivity” it is recom- 
mended that a sample be taken from 
the flow stream during circutation 
just prior to logging; and that if such 
procedure was not followed, notation 
be made in the remarks column as to 
when the sampling occurred. Consid- 

(Continued on page 242) 
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erable evidence has been gained to 
indicate that samples not representa- 
tive of mud in the hole frequently 
are obtained when collected after cir- 
culation has stopped. Data on filter 
loss of mud as obtained by the stand- 
ard A.P.I. method have been added. 
We believe this to be an important 
item, especially if filter loss is ab- 
normally high, because under such 
conditions behavior of both the self- 
potential and resistivity curves would 
be altered as compared to conditions 
of low water loss. Water-loss history 
requiring more space than that pro- 
vided should be reported under the 
remarks column, particularly if a dif- 
ferent type of mud was used prior to 
the time of logging. 

Space is provided for two different 
hole sizes, and embraces no essential 
change from present forms. A space 
on our recommended log is provided 
for “maximum recorded tempera- 
ture.” We believe this to be a better 
notation than “bottom temperature” 
as currently reported. 

The question of the form of re- 
porting electrode spacing was one 
that was discussed in considerable 
detail. We have shown three resistiv- 


ity-curve headings, and have a space 
provided for a fourth. The first has 
been designated as “shallow penetra- 
tion.” The distance from center to 
center of the electrode, in inches, 
would be noted; and, if a single elec- 
trode is used, the word “point” could 
be recorded. A standard procedure of 
reporting electrode spacing from top 
to bottom is recommended. The sec- 
ond resistivity curve has been desig- 
nated as the “lateral-penetration” 
curve. Electrode spacing for this curve 
under normal conditions would be re- 
ported as the distance between the 
current electrode and the first meas- 
uring electrode, followed by the dis- 
tance between the two measuring 
electrodes. This deviates from present 
practice, but it is believed such pro- 
cedure will eliminate any subsequent 
doubt as to actual electrode spacing. 
The third resistivity curve has been 
called the “long lateral-penetration 
curve.” Electrode spacing would be 
reported the same way as in the case 
of the lateral-penetraticn curve. An 
extra space has been provided for any 
other electrode spacing that might be 
used. For example, if a four-electrode 
spacing pattern were used, it could 


ELECTRICAL LOGGING COMPANY 































































































































































































COMPANY San Joaquin Valley Oil Co. — oe 
sae eaeaeeaaaaae AZ 
LOCATION 330 ft N and 550 ft E from the southwest corner 
of section 
SECTION 22 TOWNSHIP______ 265 __—Ss_——sCRANGE 20 E 
FIELD OR AREA Lost Hills arb ae 
COUNTY Kern ______§TATE California 
Datum this log. kelly bushing ag 
Elevation__545:6 —_ft; distance to surface-casing flange__ 10.5 ft 
Datum driller, if diff derrick floor 
Elevation_°45-9 ft; dist: to surface-casing flange. 7.9 ft 
RUN NUMBER 1 2 3 
Date 4-17-43 
Bottom recording ft | 4,491 
Top ding, ft | 812 
ft | 3,679 
ical log ft | 12 fis 
% hex ke _ ft} 810 a 
depth—driller, a =< ed 4,500 8 
Mud | 
Kind a fe = eit SS _|__Mohave P-34 os a 
Treatment | Pyro, Quebracho, cae. 
| and Baroid oes a 
Weight, Ib per cu ft |_ 84 z 
Resistivity, ohms per square meter per meter | 1.5 at 72 deg F at deg F at deg F 
Filter loss, ml per 30 min | 9.5 
Hole size, in. | 15$ to 1,800 ft to ft to ft 
in. | 10% to 4,500 ft to ft to ft 
Maximum recorded temperature, deg F | 140 the aaa 
Electrode spacing 
—_—____—_— 20 in. a 
Lateral penetration 
------ pe te ft 24 in. cha 
Long lateral penetration 
> ee AO ;__19 ft 24 in. ae 
kag! 
ACR couch whe Se ES ee 7 
Recorded b | John Smith a 
Witnessed by |__John Doe ma 
| 
REMARKS. OR OTHER DATA 
Self—potential curve affected by stray currents a3 
Resistivity curve affected by fish in hole 3,850 ft to 4,000 ft 
Filter loss 50 ml per 350 min while drilling 2,500 ft to 2,800 ft 
SELF-POTENTIAL | DEPTHS CORE |. RESISTIVITY 
<——nnillivolts___ RECORD ohms per square meter per meter__. 
| 
} 
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be reported on this blank line. In 
such a case the method for reporting 
might be as follows: The distance 


“from the top current electrode to 


the top measuring electrode would be 
followed by the distance between the 
measuring electrodes which, in turn, 
would be followed by the distance 
from the lower measuring electrode to 
the lower current electrode. It is 
recommended that present practice 
for designating the various resistivity 
curves be continued, and these are 
graphically shown under each curve 
heading. 

The headings “recorded by” and 
“witnessed by” are self-explanatory.’ 

The “remarks” column can be used 
to report any unusual condition not 
covered in the log heading proper, 
and to amplify any particular item 


where space is not sufficient. Its use 


is recommended. 

It is suggested further that the so- 
called “hour-glass” type of log be 
made a standard form, with depth 
measurements recorded between the 
self-potential curve at the left and 
the various resistivity curves at the 
right—both types of curves measur- 
ing from the center outward. Other 
ways of presenting the self-potential 
and resistivity curves as to order and 
direction have been used locally, but 
are confusing to most of our com- 
mittee members and others consulted 
on this problem. Therefore, we rec- 
ommend the “hour-glass” type for 
all areas, even though previous runs 
have been made with a different 
order of reporting. Correlations and 
other studies within any field or area 
could be made merely by adjusting’ 
the old logs to fit the new runs. A 


narrow space to the right of the depth. 


column has been provided for graph- 
ical recording of the core record. 

A standardized electrical-log head-, 
ing as above outlined would meet all 
requirements of this committee and 
advisors in electrical-log interpreta- 
tion. We have weighed carefully the 
feasibility of reporting numerous 


other items, but have tried to limit: 


reported data to those necessary in 
the engineering interpretation of a 
log as a part of the permanent well 
record. Although such other data as 
mud. viscosity, mud-cake thickness, 
tension in line, truck mileage, total 
rig time, etc., should be obtained by 
the logging companies for future ref- 
erence, they were not considered as 
having any bearing on the anomalies 
of the recorded curves; for that rea- 
son they were not included. 
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PENBERTHY KOU 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty 
space shows white. Preferred 
wherever liquid level must 
be easily and positively visi- 
ble ... and when liquids are 
under high pressure or ai 
high temperature. 











These gages are made of alloy temperature resisting 
steel and are the highest quality throughout. Liquid 
chamber is made from a solid block of steel to assure 
perfect alignment and rigidity. All Penberthy gages 
conform with A.P.I.-A.S.M.E. requirements. 














PENBERTHY 
DROP FORGED STEEL 


LIQUID LEVEL GAGES 
Used to observe color and 
density of liquids under high 
pressures, and/or tempera- 
tures. Construction is excep- 


to Reflex types. 


PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN ® Canedian Plant; Windser, Ontario 
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Use of Scrapers Maintams High C 


Factors on Sohio-Operated Lines 


by R. L. Harris and E. F. Morrill* 


hong about 1930 pipe lines had 

not been used extensively for the 
transportation of gasoline. Since that 
time more than 18,000 miles of prod- 
ucts lines have been constructed. Va- 
rious unforeseen problems have been 
encountered in the operation of these 
lines, among them internal corrosion. 
The present paper describes Sohio’s 
experience with internal corrosion in 
three products pipe lines. 


Sohio Operated Products Lines 


Fig. 1 is presented to show the loca- 
tion and sizes of the three products 
lines to be discussed. These lines are: 


1. The Toledo-Lima pipe line in- 
cluding the Fostoria-Tiffin spur.— 
Electrically driven centrifugal pumps 
located at Lima, Fostoria, Bradner, 
and Toledo, Ohio, are used on this 
line. The line is constructed of 8-in. 
pipe from Lima to Fostoria, and of 
6-in. pipe from Fostoria to Toledo 
and from Fostoria to Tiffin. The aver- 
age throughput is 20,500 bbl. per day, 
and products are pumped north and 
south between Fostoria and Toledo, 
north from Lima to Fostoria, and east 
from Fostoria to Tiffin. Among the 
products pumped in this line are mo- 
tor gasolines, kerosene, fuel oils Nos. 
2 and 3, and prime white distillate. 
The distances between pumping sta- 
tions on this line are shown in miles 

*Standard Oil Co. (Ohio), Cleveland, Ohio. 
This paper was a contribution to the “Sym- 


posium on Combating Internal Corrosion on 
Products Pipe Lines.” 


ate 


on Fig. 1. Normal operating discharge 
pressures are about 900 lb. per 
sq. in. maximum discharge pres- 
sures are 1,000 lb. per sq. in., and 
suction pressures are about 20 or 30 
lb. per sq. in. This pipe line started 
operation in November 1937. 


2. The Ohio emergency pipe line.— 
This line is owned by Defense Plant 
Corp. and operated in behalf of that 
corporation by Ohio Emergency Pipe- 
lines, Inc. It is also equipped with 
electrically driven centrifugal pumps 
located at Willard, Ohio, and at Clin- 
ton, Ohio, on the Standard Oil section 
of the line. The line starts at a take- 
off just west of Tiffin and is con- 
structed of 16-year-old reclaimed 8-in. 
pipe as far as Easton, where it is con- 
nected to a 35-year-old reclaimed 6- 
in. pipe line, which continues east 
into Randolph. A few miles southeast 
of Akron the line ties into the Cleve- 
land-Canton line. Normal operating 
discharge pressures are about 825 to 
850 lb. per sq. in., and the correspond- 
ing suction pressures are about 40 to 
50 lb. per sq. in. This line has a 
throughput of about’ 20,000 bbl. per 
day. Motor gasolines are the only 
products pumped in the line. ~ This 
line went into operation in January 
1943. 


3. The Cleveland-Canton pipe line.— 
Unlike the other two pipe lines dis- 
cussed, the products in this line are 
pumped by means of a piston pump 
driven by a gas engine located in 






LAKE ERIE 


Fig. 1: Showing systems discussed in this paper 
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R. L. HARRIS E. F. MORRILL 


API. 


A description of the location and 
operational features of three prod- 
ucts pipe lines is given. Data are 
included showing: (1) The proper 
use of scrapers in these lines will 
maintain high C factors and pipe- 
line efficiencies: (2) the cost of the 
scraper practice; (3) the maximum 
attainable C factor corresponding 
to perfect pipe-line efficiency for 6- 
in. or 8-in. gasoline pipe lines is 
about 161: (4) the amount of in- 
terior corrosion in these pipe lines 
is negligible: and (5) the water and 
oxygen cohtent of the gasolines be- 
ing pumped is favorably low. Pre- 
sented’ before Division of Produc- 
tion, Chicago, November 8-11. 


Cleveland. The line is constructed of 
6-in. pipe from Cleveland to Moga- 
dore, where a spur of 4-in. and 5-in. 
pipe runs into Akron. The line from 
Mogadore to Canton is constructed of 
5-in. pipe. Flow is always south from 
Cleveland except when the Ohio 
Emergency Pipelines pumps north 
into Mogadore from the tiein. The 
normal discharge pressure is about 
700 Ib. per sq. in. This line has a 
capacity of 8,000 bbl. per day, and 
pumps regular motor gasolines. This 
line went into operation in January 
1938. 
Capacity of Systems 


The Toledo-Lima line and _ the 
Cleveland-Canton line were. original- 
ly designed by assuming a Hazen- 
Williams C factor of 150; but, be- 
cause the Ohio Emergency pipe 
line was constructed of reclaimed 
crude-oil pipe, for purposes of design 
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40 YEARS SWIVEL-BUILDING EXPERIENCE 


Backs this GUMBO BUSTER 
8° Oil Bath Model “B” 


We designed and perfected a Rotary Swivel right after the turn 
of the century. It was called the “Stiff Bail Model.” Size was 3” 
. . weight, 350 pounds . . . capacity, 10 tons . . . price, $135.00. 
It got the job done for the requirements of its day, but its best 
point was that it started the line of Gumbo Buster Swivels. 
Today, with more than 40 years of swivel building experience to 
its credit, Gumbo Buster is supplying rotary operators with a line 
of swivels second to none. Continuous research and engineering 
has put all of the latest features of design known to swivels in 
Gumbo Buster's improved models. 
The Gumbo Buster 8” Oil Bath Model B Swivel, for example, 
safely handles any load with- 
in its rated capacity of 130 
tons. Automatic wash pipe 
packing, hardened and 
ground wash pipe, threaded 
goose neck for hose connec- 
tion, oil bath lubrication, 
and heavy duty roller bear- 
ings are only a few of the 
many desirable features. 
Other Gumbo Buster Oil 
Bath Swivels include a 4”— 
45-ton, a 6”—75-ton, and a 
300-ton capacity model. 
The complete line is de- 
scribed in the 1943-44 
Composite Catalog (now 
being published) . . . and 
individual bulletins, giving 
complete specifications, are 
yours for the asking. 





The Gumbo Buster -Swivel 
of today, 8” Oil Bath 
Model 8 
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the C factor of that line was as- 
sumed to be only 140. After these 
lines had been put in operation, their 
C factors were checked in the follow- 
ing manner: 

Large 9-in. dial Bourdon type pres- 
sure gages were calibrated by means 
of the deadweight tester. A 300-lb. 
gage was used for measuring suction 
pressures, and a 1,500-lb. gage was 
used for measuring discharge pres- 
sures. These gages were mounted be- 
tween the different pumping stations, 
care being taken to include in the line 
between the gages only pipe of the 
same diameter and to exclude hay 
tanks, strainers, partly closed valves, 
and other sources of pressure drop. 
With a man at each end of the sec- 
tion of pipe studied, gages were read 
at 2-minute intervals over a period 
of 30 minutes while the line was oper- 
ating under stable conditions. Read- 
ings were taken only when the line 
was pumping a single product. All 
pressure drops were corrected for sta- 
tion elevations, and the errors in the 
measured pressure drops along the 
pipe line probably do not exceed 0.2 
per cent. Fluid flow rates were read 
from calibrated positive displacement 
meters and tank gages. A man at one 
end of the line collected a sample 
of the product, and recorded its spe- 
cific gravity and temperature. The 
pressure readings thus obtained were 
averaged and C factors were calcu- 
lated using the well-known formula 
of Hazen and Williams: 


162.04Qg°* 
SF Senne 
en 
where: 
C=C factor, or smoothness coeffi- 
cient. 
Q= fluid flow rate, barrels per 
hour. 


g = specific gravity of fluid. 


d = inside diameter of pipe, inches. 
p= pressure drop along line, Ib. 
per sq. in. per mile. 


It is felt that data obtained in this 
manner lend themselves to the cal- 
culation of reliable C factors. 

The pressure, gravity, and through- 
put data also have been substituted 
in Miller’s recent equation’* for pipe- 
line efficiencies. Miller’s equation is: 


24Q 
d’p d*p 
(4.06) (——-)’” (4.35 + log ——) 
g z 





where: 
e = pipe-line efficiency. 
log = logarithm to the base 10. 


z= viscosity of the fluid, centi- 
poises. 


The other symbols have the same sig- 
nificance as in the Hazen-Williams 
formula. In the present work viscosi- 
ties were estimated from the temper- 
ature and gravity utilizing the graph 
published by Rea.* 

Table 1 is presented to summarize 
the calculated pipe-line efficiencies 
and C factors. Several interesting 
points are reflected by these data. 
With reference to the Toledo-Lima 
line, the C factors are all good, i.e., 
greater than 149 with the sole excep- 
tion of the 2.84 miles of unscraped 
pipe running from the Sohio Toledo 
terminal over the Shell Toledo ter- 
minal. This short section of pipe 
passes under the Maumee River, and 
for that reason has never been 
scraped. It is rather surprising that 
this short section of pipe is able to 
lower the C factor of the total pipe 
between Bradner and Toledo as much 
as 19. Like the C factors, the line 
efficiencies are good on the Toledo- 
Lima line. 





TABLE 1—SUMMARY OF SOME C FACTORS AND EFFICIENCIES OF THE STANDARD 
OIL CO. (OHIO) OPERATED PIPE LINES 


Pipe size 
Pipe line— (in.) 
Toledo-Lima pipe line: 
Lima to Fostoria 8 
Fostoria to Bradner : 6 


Bradner to Toledo (Sohio terminal) 6 
Bradner to Toledo (Shell terminal)* 6 
Fostoria to Tiffin takeoff : 6 


Ohio Emergency pipe line: 
Tiffin takeoff to Willard} 


oo 


Willard to Easton; .............. 8 

Easton to Clinton}; .............. 6 

Clinton to Randolpht 6 
Cleveland-Canton pipe line: 


Cleveland to Mogadoret 6 


eEfficiency Ratio 
Date C factor (per cent) c/e 

9-24-43 157.0 97.5 1.61 
9-24-43 157.8 97.8 1.61 
9-23-43 154.5 95.9 1.61 
9-23-43 154.1 95.6 1.61 
10- 2-43 160.8 100.0 1.61 
10- 2-43 160.1 99.5 1.61 
9-23-43 144.2 90.0 1.60 
9-23-43 144.2 90.0 1.60 
9-27-43 149.5 93.5 1.60 
9-27-43 152.0 95.3 1.60 
9-27-43 149.0 94.5 1.58 
9-27-43 151.4 96.0 1.58 
9-28-43 132.3 82.8 1.60 
9-28-43 140.8 87.8 1.60 
9-28-43 139.8 87.4 1.60 
9-28-43 140.0 87.5 1.60 
9-25-43 155.2 100.8 1.54 


*Line includes 2.83 miles of unscraped pipe going from Sohio terminal in Toledo to 
Shell terminal in Toledo. {Line constructed of reclaimed pipe. tDue to vibrational diffi- 
culties in reading pressures on this line, the C factor is probably higher than that 
reported. 
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C factors and line efficiencies are 
lower on the Ohio Emergency line. 
This is to be expected in view of the 
fact that this line is constructed of 
reclaimed 16-year-old pipe, formerly 
in crude-oil service. One thought re- 
garding the very low C factor of 132 
for the Willard-Easton section is that 
the interior surface of the pipe was 
rusty when put in service. Also, prob- 
able difficulties in scraper practice 
resulting from the station spacing of 
53.1 miles for this sector may be re- 
sponsible for this low C factor. Thus 
it may be that a scraper traveling 
through this line deteriorates rapidly, 
with a consequent decrease in effec- 
tiveness, as it progresses through the 
53 miles of pipe. This effect may be 
so pronounced that the scraper ac- 
tually cleans only the first part of the 
line. In view of the fact that the 
Tiffin-Willard section has a C factor 
of about 150, this assumption appears 
likely. In any event steps are now 
being taken to determine the C fac- 
tors of both halves of the Willard- 
Easton section of this line. Tem- 
porary scraper traps will then be 
installed between Willard and Easton 
if the tests confirm the accuracy of 
the aforementioned assumption. 

Like the Toledo-Lima line, the 
Cleveland to Mogadore line has a 
good C factor and a high efficiency. 
This C factor is in error by a few 
per cent as a result of vibrations en- 
countered and resulting difficulties in 
reading the discharge pressure. This 
small error in the data is further 
reflected by the resulting somewhat 
high efficiency as calculated by 
Miller’s equation. 

From the theoretical standpoint, 
the data are rather interesting as 
shown by the ratio of c/e in Table 1. 
With the exception of the dubious 
Cleveland-Mogadore data, the c/e 
ratios are in good agreement. This 
agreement’ indicates two _ things: 
(1) That the Hazen-Williams and 
Miller equations are equivalent for 
gasoline lines; and (2) that the per- 
fect C factor for a 6 or 8-in. gasoline 
pipe line is about 158 to 161. These 
data are not extensive enough to in- 
dicate different perfect C factors for 
6 and 8-in. pipe. Rea* mentions an 
expected decrease in C factor with 
increasing pipe diameter, whereas 
Miller’ believes this to be opposed to 
popular concepts. 


Means for Combating Internal 
Corrosion 


The use of scrapers has been the 
only method of cleaning the lines. 
The scrapers employed are the prod- 
ucts-line type comprised of a set of 
synthetic-rubber disks and _ wire 
brushes mounted alternately on a 1%- 
steel pipe about 1 ft. long. Typically, 
one scraper is run every 16 days in 
the Toledo-Lima line, one every 14 
days in the Ohio Emergency line, and 
one every 35 days in the Cleveland- 
Canton line. 
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It Will Be of Interest—and may suggest new applica- 
tions—to design engineers, production and maintenance 
men, and to oxy-acetylene process supervisors. 


e Ask for “Linde Oxy-Acetylene Processes.” It briefly describes some of the 
oxy-acetylene metal-working methods that the Linde organization makes 
available to speed up production and construction programs, to lower opera- 
ting costs, and to simplify problems of maintenance and repair. It also shows 


the catalogs that you can obtain to aid in your selection of the apparatus 
and supplies needed for applying these processes. 
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TABLE 2—AMOUNT OF RUST REMOVED FROM PIPE LINES BY. SCRAPERS 


Iron in Iron 
Days rustsus- in rust 


since pended deposited Total 


Iron per Pipe 


previous indirty inscraper ironin 1,000 sa. ft. lost 


scraper g 
Pipe line— Date was run 
Cleveland-Mogadore 1-29-42 14 
Cleveland-Mogadore 10- 1-43 52 
Lima-Fostoria 1-24-42 12 
Lima-Fostoria 10- 2-43 10 
Fostoria-Toledo 2-21-42 14 
Fostoria-Toledo 10- 3-43 10 


asoline trap rust per year per year 
(Ib.) (Ib.) (Ib.) (ib.) (per cent) 
2.820 1.060 3.880 0.293 0.0023 

13.27 22.05 35.32 0.719 0.0056 
1.420 Negligible 1.420 0.076 0.0006 
3.01 Negligible 3.01 0.195 0.0015 
2.150 0.009 2.159 0.177 0.0017 
8.60 Negligible 8.60 0.988 0.0093 





TABLE 3—AMOUNT OF WA 


TER IN VARIOUS GASOLINES 





Operating 
temperature Water content 
Place of whensampled (milligrams per liter) 
Gasoline— sampling (°F.) ~ \ 
Housebrand gasoline Randolph 60.5 19 18 19 
Willard 64.0 10 8 *9 
Housebrand gasoline Toledo 67.5 17 18 *18 
Fostoria 64.0 16 12 14 
Housebrand gasoline Toledo 66.0 18 17 *18 
Cleveland 65.0 24 26 25 


Premium ethy! . 


*These three gasolines were mixed and 


shaken with water in order to determine the 


saturation value of dissolved water at room temperature. Values of 64 and 66 milligrams 
per liter were determined as saturation values. This saturation value corresponds to 


about 2.7 gal. per 1,000 bbl., which is in 
Wachter and Smith® for regular gasoline. 


good agreement with the data published by 





Table 2 lists data showing the 
amounts of rust removed from the 
lines by scraper runs. These data 
were obtained by taking 1-qt. samples 
from the stream at 30-second inter- 
vals, correlating the amount removed 
with the rate of gasoline flow while 
dirty gasoline passed through the 
scraper trap ahead of the scraper. 
The quart samples were mixed to- 
gether and the suspended rust was 
filtered off, dried, and weighed. Upon 
the arrival of the scraper, the stream 
was bypassed, the scraper was re- 
moved, and the settlings were dried 
and weighed. This method should give 
reliable indications of the amount of 
rust removed by scrappers; and, as- 
suming the scrapers remove substan- 
tially all of the corrosion products 
formed over a period of several 
months, the indicated corrosion rates 
are probably valid. The data on the 
Cleveland-Mogadore line on October 
1, 1948, indicate that scrapers are 
effective for. removing scale. This 
particular scraper was run after 
the line had not been scraped for 
52 days, and the large amount of 
scale removed is an indication of the 
scraper efficiency. In any event the 
indicated maximum yearly corrosion 
rate from many determinations is less 
than 0.03 milli-inches per year or 
0.01 per cent of the pipe weight. These 
corrosion rates are practically nil, and 
they have been confirmed by the 
visual examination of a few pieces of 
pipe cut from the line. Measurements 
of the rate of internal corrosion by 
means of test pieces placed in our 
lines have never been made. 
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Tests made by a modified Winkler 
method‘ show that the oxygen con- 
tent of two samples of gasoline taken 
from a line operating at 600 lb. per 
sq. in. pressure was 0.5 ml. oxygen 
per liter. The samples were collected 
by bleeding the gasoline through a 
copper capillary tube into an evacuat- 
ed glass bottle. 

Several samples of gasoline were 
collected at various scraper traps 
along the line for the purpose of de- 
termining the water content of the 
fluid. These determinations were 
made by the Karl Fischer method. 
Table 3 summarizes these results. In 
view of these low oxygen and water 
contents in the gasoline, it is not 
surprising that the internal corro- 
sion of the pipe lines in question is 
so slight. 

Certain metering equipment has 
been protected by the installation of 
hay tanks and strainers. These in- 
stallations removed some water and 
suspended rust from the pumped 
fluid; and, although they were not 
intended to do so, they probably re- 
duce the internal corrosion of the 
lines to some extent as a result of 
their absorption of water. During the 
first 2 years of operation water slugs 
sometimes were placed in the lines 
so that maintenance jobs that re- 
quired cutting of the line could be 
accomplished easily, quickly, and 
safely. This practice has now been 
discontinued. Drilling and plugging 
machines are now used when line 
drainage is excessive; otherwise the 
line is emptied by draining into truck 
tanks. 









Cost of Running Scrapers 


The data presented hereinbefore 
show without doubt that scrapers are 


an effective means whereby the in-j 
terior of Sohio’s products pipe lines) 


can be maintained in good condition. 


Inhibitors of interior pipe-line corro- 
sion have been reported.®*® but appear 
to be a more expensive method of* 
maintaining suitable C factors for our” 


lines. 


Costs during first year of scraper 
practice on Tiffin-Randolph pipe line. 
Based on one scraper run per week 
for the 3 months with all new scraper 
material for each run, and two scrap- 
ers run per month for next 9 months 
with 50 per cent new scraper mate- 
rial for each run. A 6-in. scraper costs 
$22.10, and an §8-in. scraper costs 
$34.20. Total costs for the first year 
were: 


42 6-in. scrapers (42 x $22.10) = $ 928 
42 8-in. scrapers (42 $34.20) = 1,438 
Scraper traps .. Pe ene 0 





Total , .. $2,366 


Costs per year after first year of 
scraper practice. — Based on two 
scrapers per month with 50 per cent 
new material each time. Total costs 
are: 





Per year 

24 6-in. scrapers (24 $22.10) = $ 533 
24 8-in. scrapers (24$34.20)= 821 
Total ir .... $1,354 


Expressed in other units, the first 
year’s costs are $0.324 per 1,000 bbl. 
or $21.95 per mile of pipe per year. 
During the second year the costs are 
$0.185 per 1,000 bbl. or $12.56 per 
mile per year. 


Conclusion 


Based on the data shown above for 
Sohio’s products lines the use of 
scrapers is an effective method 
whereby good C factors can be main- 
tained. Estimated costs of maintain- 
ing a clean line by means of scrapers 
are low. The data indicate that the 
maximum attainable C factor on a 6- 
in. or an 8-in. gasoline line is about 
161. The problem of internal corro- 
sion is substantially nonexistent in 
the pipe lines described in this paper. 
Low oxygen and water in the prod- 
ucts pumped may contribute to this 
result. ; 
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Pressure Tests Reveal Minor 


Evidences of Corrosion 


by W. H. Simpson * 


ape title of this report is rather 

misleading in that the pipe line 
department of General Petroleum 
Corp. has never been faced with the 
problem of combating internal corro- 
sion of gasoline lines. Our superin- 
tendents and engineers have been on 
a constant lookout for this condition 
whenever a gasoline line is cut or a 
section removed; and up to the pres- 
ent time the interior of the pipe has 
shown very little, if any, signs of 
corrosion. However, to confirm that 
we have very little corrosion in our 
gasoline lines, we have made a series 
of pressure tests on our six products 
lines in the Los Angeles Basin area. 


Description of Pipe Lines 
Line A— 

1. Installed in 1930. 

2. From a tank farm to Los Angeles 
harbor, consisting of 30,625 ft. of 6-in. 
and 42,820 ft. of 8-in. pipe. 

3. Products pumped consist of com- 
mercial gasolines and occasional ship- 
ments of natural gasoline for blending 
purposes. 

4. The average annual throughput 
through the 6-in. portion is approxi- 
mately 1,600,000 bbl.; through the 
8-in. portion, approximately 4,500,000 
bbl. 

5. Multistage electric-driven cen- 
trifugal pumps are used at a normal 
operating pressure of 350 to 450 Ib. 
per sq. in., with no intermediate sta- 
tions necessary. 

Line B— 

1. Installed in 1930. 

2. An 8-in. pipe line from a refinery 
to a junction with line A. Length is 
21,912 ft. 

3. Products pumped consist of com- 
mercial and aviation gasolines. 

4. The average annual throughput 
is approximately 4,500,000 bbl. 

5. Multistage electric-driven cen- 
trifugal pumps are used at a normal 
operating pressure of 300 to 400 lb. 
per sq. in., with no intermediate sta- 
tions necessary. 

Line C— 

1. Installed in 1923. 

2. A 6-in. pipe line from a tank 
farm to Los Angeles harbor. Length 
is 68,568 ft. 

3..Products pumped consist of com- 
mercial gasolines and white distil- 
lates. 


*General Petroleum Corp. of California. 
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4. The average annual throughput 
is approximately 3,500,000 bbl. 

5. Multistage electric-driven cen- 
trifugal pumps are used at a normal 
operating pressure of 50 lb. per sq. 
in., with no intermediate stations nec- 
essary. 


Line D— 

1. Installed in 1929. 

2. A 6-in. pipe line from a refinery 
to a junction with line C. Length is 
32,668 ft. 

3. Products pumped consist of com- 
mercial gasolines and white distil- 
lates. 

4. The average annual throughput 
is approximately 3,000,000 bbl. 

5. Multistage electric-driven cen- 
trifugal pumps are used at a normal 
operating pressure of 350 to 400 lb. 
per sq. in., with no intermediate sta- 
tions necessary. 


Line E— 

1. Installed in 1923. 

2. A 4-in. pipe line from a tank 
farm to a _ sales-distribution point. 
Length is 43,900 ft. 

3. Products pumped consist of com- 
mercial gasolines and distillates. 

4. The average annual throughput 
is approximately 1,000,000 bbl. 

5. Various types of pumps are used 
at a normal operating pressure of 500 
to 600 lb. per sq. in, with no inter- 
mediate stations necessary. 


Line F— 

1. Installed in 1923. 

2. A 6-in. pipe line from a tank 
farm to a sales-distribution point. 
Length is 47,800 ft. 

3. Products pumped consist entirely 
of commercial gasolines. 

4. The average annual throughput 
is approximately 2,800,000 bbl. 

5. Multistage electric-driven cen- 





trifugal pumps are used at a normal 
operating pressure of 400 to 500 Ib. 
per sq. in., with no intermediate sta- 
tions necessary. 


Capacity Tests 


During the test on line A, 1,000 
bbl. per hour of 65° A.P.I.-gravity 
gasoline was being pumped with a 
gage pressure of 400 lb. per sq. in. 
From pressure-loss charts compiled 
by our engineering department (the 
method of compilation to be explained 
later in this report) the theoretical 
capacity was calculated at slightly 
under 1,000 bbl. per hour. This indi- 
cates a pipe-line efficiency* of just 
over 100 per cent, and the test shows 


no evidence of internal corrosion. 


During the test on line B, 1,014 bbl. 
per hour of 58° A.P.I.-gravity gaso- 
line was being pumped with a gage 
pressure of 398 lb. per sq. in. The 
pressure at the junction with line A 
was 333 lb. per sq. in. The static head 
in favor of the pumping was 4 lb. per 
sq. in., making the total pressure 
loss 69 lb. per sq. in. From the above- 
mentioned charts, the theoretical ca- 
pacity has been calculated at 1,100 
bbl. per hour. This indicates a pipe- 
line efficiency of 92.2 per cent. This 
might indicate some internal corro- 
sion; however, as this pipe line is rela- 
tively short and the products which 
go through it are also pumped 
through line A, we feel justified in 
saying we have no corrosion affect- 
ing the capacity of the line. 

During the test on line C, 832 bbl. 
per hour of 58° A.P.I.-gravity gaso- 
line was being pumped with a gage 
pressure of 500 lb. per sq. in. The 
static head in favor of the pumping 
was 16 lb. per sq. in., making the 
total pressure loss 516 lb. per sq. in. 
From the above-mentioned charts, the 
theoretical capacity has been calcu- 
lated at 860 bbl. per hour. This indi- 
cates a pipe-line efficiency of 96.8 
per cent. 

During the test on line D, 750 bbl. 
per hour of 58° A.P.I.-gravity was 
being pumped with a gage pressure 
of 375 lb. per sq. in. The pressure at 
the junction with line C was 130 lb. 
per sq. in. The static head against 
the pumping was 39.4 lb. per sq. in., 
making the total pressure loss 205.6 
lb. per sq. in. From the above-men- 
tined charts, the theoretical capacity 
has been calculated at 775 bbl. per 
hour. This indicates a pipe-line effi- 
ciency of 96.8 per cent. 

During the test on line E, 333 bbl. 
per hour of 44° A.P.I.-gravity heavy 
gasoline was being pumped with a 
gage pressure reading of 565 lb. per 
sq. in. The pressure at the end of the 
line was 48 Ib. per sq. in. The static 
head against the pumping was 35.4 
lb. per sq. in., making the total pres- 
sure loss 481.6 lb. per sq. in. From the 
above-mentioned charts, the theoret- 
ical capacity has been calculated at 

*The efficiency is calculated by dividing 


the actual capacity by the theoretical ca- 
pacity. 
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HE men and women of General 
Geophysical Company extend deserved con- 
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tute on this, its twenty-fourth annual meeting. 
The advantageous position of our nation and 
our allies at war reflects the vision . . . the 
long range planning . . . the wise leadership 
you have provided for the American Petro- 
leum Industry. We are grateful for our close 
association with that industry with which we 
have worked for nearly a decade to help 
establish a preponderance of petroleum re- 
serves. 
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340 bbl. per hour. This indicates a 
pipe-line efficiency of 98.0 per cent. 
During the test on line F, 900 bbl. 
per hour of 58° A.P.I.-gravity gaso- 
line was being pumped with a gage 
pressure of 460 lb. per sq. in. The 
pressure at the end of the line was 
35 Ib. per sq. in. The static head 
against the pumping was 33 lb. per 
sq. in., making the total pressure loss 
392 lb. per sq. in. From the above- 
mentioned charts, the theoretical ca- 
pacity has been calculated at 890 bbl. 
per hour. This indicates a pipe-line 
efficiency of 101.0 per cent. 

In all of the above calculations to 
determine the theoretical line ca- 
pacity, the pressure-loss charts used 
were compiled by our engineering 
department. These charts are based 
on the formulas and values for the 
friction factor f in Fanning’s formula, 
as determined and presented by Wil- 
son, McAdams, and Seltzer in the 
February 1922 issue of the Journal 
of Industrial and Engineering Chem- 
istry. The chart used for the 4-jn. 


line E is based on values for the fric- 
tion factor f interpolated between the 
values of f for a 6-in. line as deter- 
mined by McAdams, and the values 
of f for a 1-in. line as determined by 
C. H. Lander and presented in the 
Proceedings of the Royal Society of 
England 92 (1916). 

With reference to the possibility of 
water being present in our gasoline 
lines, it might be interesting to note 
that we never flush the lines with 
water between the pumping of dif- 
ferent products. The only time water 
is used in our gasoline lines is when 
we are testing for leaks, or making 
extensive alterations. 





Recapitulation of Tests 
Actual Theo. 


Pipe Age _ cap.(bbl. cap.(bbl. Efficiency 
line (yrs.) perhour) perhour) (per cent) 
A 13 1,000 1,000 100.0+- 

B 13 1,014 1,100 92.2 
Cc 20 832 860 96.8 
D 14 750 775 96.8 
E 20 333 340 98.0 
F 20 900 890 101.0 





Scale in Lines Negligible 
If Water Is Eliminated 


Ly E. O. Koenig* 


Note.—All lines are in the Mid-Con- 
tinent area. 


Gasoline and Kerosene Lines 


1. Fifty miles of 3-in.—began oper- 
ating May 1930. 

2. Thirty-two miles of 3-in.—began 
operating August 1930. 

3. One hundred forty-mile line— 
began operating April 1940; consists of 
20 miles of 6-in.; 120 miles of 4-in.; 
1,000-lb. discharge pressure; 4,200 bbl. 
per day capacity. 

4. Sixty-three miles—began operat- 
ing March 1941; consists of 51.5 miles 
of 6-in.; 11.5 miles of 4-in.; 1,000-lb. 
discharge pressure; 450-lb. discharge 
pressure; 7,200 bbl. per day capacity. 

5. One hundred ninety miles of 
4-in.; 1,000-lb. discharge pressure; 
4,200 bbl. per day capacity; operating 
at 3,000 bbl. per day. 


Butane Line 


6. One hundred eighty-six-mile line 
—began operating December 1939; 
consists of: 60 miles of 5-in.; 114 miles 
of 6-in.; 114.5 miles of 4-in.; 740-Ib. 
discharge pressure; 110-lb. suction 


*Magnolia Pipe Line Co. 
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pressure; 0.61 specific gravity; 4,300 
bbl. per day capacity. 


Project 5 Gasoline Line 


7. Seventy-two and 
dredths miles of 8-in. 

This line was formerly in crude-oil 
service, and was converted to gaso- 
line service in December 1942. Scrap- 
ers were run with water displacement 
to clean the line. After 4 days of op- 
erating time pumping gasoline, no 
scale or water was received in large 
horizontal settling tank. This tank is 
located at our intermediate station. 

Although Magnolia Pipe Line Co. 


fifteen-hun- 


owns and operates 72.15 miles of 8-in. 
pipe line, Texas Co. pumps through 


15.2 miles of their 8-in. line into Mag- 
nolia’s line. This operation is as fol- 7 


lows: 


Texas Co. pumps through 15.2 miles — 
of their 8-in. line through 18.9 miles ™ 
of Magnolia line into our booster © 
station. Texas Co. discharge pressure, © 
480 lb. per sq. in.; Magnolia’s relay-~ 
station suction pressure, 40 lb. per sq. © 
in.; discharge pressure, 700 Ib. per sq. © 


in. Balance of Magnolia line from re- 
lay station to Eldorado, 53.25 miles 


of 8-in. Texas Co. began introducing ~ 
water without pH treatment using ~ 


Sand Banum as an inhibitor in 1943. 
pH of water used, 6.5. pH of Sand 
Banum water mixture, 6.2. Before 
Sand Banum water introduction, no 
scale or water was received through 
34.3 miles of line between Texas Co. 
and Magnolia station. Fifteen days 
after introduction of this inhibitor 


water, scale and emulsion were re- . 


ceived. The rate of inhibitor injection 
was 60 gal. per day, pumping ap- 
proximately 25,000 bbl. per day; 30 
days after the initial introduction of 
the inhibitor heavy slugs of water, 
water-gasoline-scale emulsion were 
received. The emulsion was light 
enough to float on gasoline, and was 
highly abrasive. After 3 months of 
operation using this inhibitor, our 
intermediate station required three 
sets of packing, new plungers, two 
new sets of valves, and one new set 
of valve seats. About this time, Sand 
Banum injection was reduced to 30 
gal. per day. In the early part of Sep- 
tember the daily capacity had fallen 
to an average of 24,700 bbl. per day, 
the original capacity having been 
25,200 bbl. per day. Sand Banum in- 
jection was discontinued on Septem- 
ber 18, 1943, and daily pumping 
reached a low average of 24,500 bbl. 
per day on September 30. A scraper 
was introduced at Texas Co. station, 
October 4, at 8:21 a.m., and arrived 
at Magnolia station, October 4, at 
7:50 p.m. The running of this scraper 
caused Texas Co. discharge pressure 
to change from 490 lb. per sq. in. to 
470 lb. per sq. in., carrying 5 Ib. less 
suction pressure at Magnolia’s inter- 
mediate station. Slugs of water, and 
gasoline emulsion were received for 
20 minutes before the scraper arrived. 
The rate of pumping during the 
scraper operation was fairly constant, 
running 1,031 bbl. per hour. 


Summary and Discussion of Mag- 

nolia Findings 

It has been our experience that, if 
water can be eliminated from our 
pipe lines, or if the smaller amounts 
of water that end to drop out of the 
gasoline in the pipe line can be elim- 
inated, our trduble from scale af- 
fecting the capacity of the line is neg- 
ligible. 

Our practice has been to see that 
tanks are bled of water below the 
suction line of each and every sta- 

(Continued on page 258) 
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ith the Oil Man, as with the Skipper of an American Submarine, 
hitting the mark isn’t luck or guess-work—it’s experience and training that count. When it comes to cement- 
ing a well, it’s a bull’s eye every time when you use Lone Star Cements. These cements, “made to measure” 
for specific oil-field requirements, are backed by years of outstanding performance: 


LONE STAR CEMENT for surface work and all-around oil-field service; 
‘INCOR for wells of moderate depth, earlier drill-out, on production quicker; 


‘STARCOR“ for deep wells, high temperatures and pressures . . . highly resistant to action 
of sulphate waters; 


‘TEXCOR” for deepest wells, highest pressures and temperatures . . . extra pumpability 
... highly resistant to action of sulphate waters. 


Four great Lone Star Cements, each with that inbuilt extra quality which helps protect your oil-well invest- 


ment. Ask your nearest Dealer for the Cement that fits your job . . . and please remember that our Field 
Service is at your disposal. *Reg. U.S. Pat. Off. 


SET YOUR SIGHTS ON THE RIGHT CEMENT TO FIT THE JOB 


LONE STAR CEMENT CORPORATION - DALLAS - HOUSTON 














Water Film Most Apparent Cause of 


Corrosion in Susquehanna Pipe Line 


HE Sun-Susquehanna Pipe Line 
System is a system composed of 
four operating companies. The Penn- 
sylvania company is the Susquehanna 
Pipe Line Co., with lines extending 
between Twin Oaks, Pa., and the state 
borders near Youngstown, Ohio; 
Binghamton, N. Y., and Washington’s 
Crossing, N. J. The first two lines 
are 6-in. and the last is 8-in. 

In Ohio the operating company is 
Sun Oil Line Co., with a 6-in. line 
from the Susquehanna pipe-line ter- 
minal to Cleveland, Ohio. For the du- 
ration, this line is pumping east into 
District 1, via the west line of Sus- 
quehanna. Tenders are delivered into 
the system by the pipe line of Stand- 
ard Oil Co. (Ohio), at Randolph Sta- 
tion near Akron, Ohio. 

In New York the Sun Pipe Line, 
Inc., 6-in. main line crosses the state 
from the Susquehanna terminal to 
the city of Syracuse, N. Y. 

In New Jersey the 8-in. line of the 
Middlesex Pipe Line Co. crosses New 
Jersey to a terminal in Newark. 

Inasmuch as the system was de- 
signed to deliver products to market, 
there are 20-odd delivery terminals 
and spurs connecting with facilities 
owned by shippers. 

The 6-in. west line and stations 
have a capacity of 15,000 bbl. per day 
of gasoline, the 6-in. north line a 
capacity of 8,000 bbl. per day, and 
the 8-in. east line a capacity of 36,- 
000 bbl. per day. When products heav- 
ier than gasoline are pumped, the 
capacity is somewhat reduced, both 
on account of the maximum permissi- 
ble line pressure and on account of 
the overloading of pump motors. 
Maximum working pressures at pres- 
ent are 1,000 Ib. per sq. in. in the 6-in. 
and 8-in. systems. 

The majority of pump stations are 
fully automatic, and use _ electric 
power. Byron Jackson and Gould 
pipe-line pumps are used, driven by 
base-ventilated squirrel-cage motors 
built by Elliott, Allis-Chalmers, and 
General Electric to our specifications. 
The automatic control methods are a 
development of our engineers, and 
have been described in previous pub- 
lications.* *** 

The distance between pump ssta- 
tions is determined largely by the 
profile of the line, so that the station 
spacing is less on the approach to the 

*Susquehanna Pipe Line Co. 
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nal Corrosion of Products Pipe 
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fore the A.P.I; Division of Produc- 
tion, Chicago, November 8-11. 


Alleghenies than on the downslope. 
The average spacing on the 6-in. west 
line is 34.0 miles. On the 8-in. line, 
it is 28.5 miles; and on the north line, 
92.0 miles. 

Inasmuch as the Susquehanna pipe 
line was one of the first to be de- 
signed for products distribution, there 
was little past experience from which 
to draw. Accordingly, the first 32 
miles were laid to Icedale, where the 
east and north branches were to orig- 
inate at a tank farm. During con- 
struction the tanks were filled, and 
the design calculations were found 
to check remarkably well in the new 
pipe. As internal corrosion was not 
anticipated, no provisions for line 
cleaning were made. 

With the line in operation, friction 
measurements were made by taking 
pressure readings at numerous line 
vents while the pumping rate was 
held constant. These readings, cor- 
rected for elevations, served to check 
the linearity of the hydraulic gradient. 
Observations of this type, continued 
for some time, were eventually con- 


30, 


clusive in showing that the friction 
was uniform within the limits of error 
over short line segments such as be- 
tween pump stations. There were, 
however, considerable differences in 
friction in segments of line near and 
remote from the source of products. 
How much variation existed is illus- 
trated in Fig. 1, which shows the in- 
crease of friction with time and the 
improvement realized by scraping. 
For the purpose of this graph, friction 
data were reduced to the equivalent 


of 500 bbl. per hour of 60° A.PI. 
gasoline, using the relation: 
Q*c** 
P = K———-L 
D***u2-* 
Where: 
P = lb. per. sq. in. friction loss in L 
miles of .... 
Q=bbl. per hour pumping rate 


with fluid of .... 
¢ = density 
# = absolute viscosity 
K = dimensionless constant 


This relation represents any friction 
measurements we have made well 
within our limits of error, and the 
most probable value of « varies from 
1.90 to 1.94. (This is slightly higher 
than the ‘value of 1.85 often used in 
the modified Hazen-Williams for- 
mula.)" 

Although the corrections of the ob- 
servations plotted in Fig. 1 are made 
using 2 = 1.90, the C values were cal- 
culated on a slide rule based upon 
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One Responsibility 


within 
One Organization 


A Complete Engineering—Contracting Service 
DESIGNING-FABRICATION -PROCUREMENT-INSTALLATION 


ONE over-all contract with a qualified contractor for the complete plant .. . 


Assures economy of time and money. Protects against over-running of budgets. 
Such centralized responsibility minimizes hazards of delays and misunderstandings. 


This type of contract has proven its advantages over a period of years and on a 
nation-wide scale. Satisfaction is evidenced by the volume of turnkey contracts 
we are handling, including repeat orders for new plants and enlargements of 
existing plants. This work embraces: 


Absorption Gasoline Plants Stabilization Plants 
Distillate Recovery Plants Compressor Stations 
Recycling Plants Power Plants 

Pressure Maintenance Plants Helium Plants 

Carbon Dioxide Removal Plants Gas Dehydration Plants 







ENGINEERS CONTRACTORS 


DESIGNERS wy MANUFACTURERS 


























PARKHILEWADE 


LUS ANGELES CALIFORNIA 


AFFILIATED WITH 


THE STEARNS-ROGER MANUFACTURING CO. 


1720 CALIFORNIA STREET * DENVER, COLO. 





NOVEMBER 11, 1943 255 














— 








a = 1.85 to correspond with accepted 
usage of the formula. Actually, inas- 
much as the test rates usually were 
of the order of 400 to 550 bbl. per 
hour, the difference in corrections are 
within the limits of observation 
whether 1.90 or 1.85 is used for «. 


Means for Combating Corrosion 


In the case of the Susquehanna 
pipe line and connecting systems, 
the internal corrosion of the line has 
presented chiefly a problem of main- 
tenance of capacity. No evidence has 
yet indicated that serious internal 
pitting or reduction of wall thick- 
ness has occurred. In a previous re- 
port’ a summary of the quantitative 
data on internal corrosion in several 
systems was given. Since that time, 
due to World War 2, the experiments 
and observations on the Susquehanna 
system have been very little ad- 
vanced. The next section of weighed 
pipe described in the report is due for 
removal in October 1944. There is, 
however, still no reason to suspect 
that internal corrosion of the Sus- 
quehanna system averages in excess 
of 0.1 per cent of the pipe wall per 
year. Owing to the reversal of half 
the system, the higher rates of corro- 
sion may now be expected in the op- 
posite end of the reversed line. The 
total debris removed per month, from 
scraper tamks and strainer baskets, 


is substantially the same now as in 
the past. 

The use of small test specimens 
introduced into the line has been en- 
tirely discontinued, because the data 
so obtained bore no useful relation 
to data taken from much greater 
areas of internal pipe wall in actual 
service. 

The cause of interior corrosion is 
most apparently the water film which 
adherrs to the inner pipe wall. In the 
presence of gasoline, or other prod- 
ucts lighter than about 38° A.P.I. 
gravity, the pipe wall is more easily 
wetted by water than by the products 
pumped. In the case of less refined 
heavier products, some of the waxy 
constituents appear more able to wet 
the pipe wall than water and, there- 
fore, tend to cover and protect it. 
In any case, the presence of the water 
film provides the mechanism needed 
for corrosion at low temperatures, 
and the oxygen which can dissolve 
into the static water film from the 
stream provides ample electrochemi- 
cal energy for the process. 

In an untreated unscraped line, the 
corrosion takes the form of small 
tubercles, each surrounding a small 
anodic area. The border of each area 
which is not corrosively attacked is 
cathodic due to the higher oxygen 
concentration. Because of the thin- 
ness of the water film, the resistances 


of the electrolytic paths to the local 
action currents are increased as the 
tubercles grow. This eventually tends 
to limit the amount of corrosion from 
each anode, and to foster the forma- 
tion of new anodes at adjacent points. 
Such a behavior is similar to corrosion 
in moist air. 

The rate of attack is multiplied 
greatly by the presence of a good 
electrolytic, especially one containing 
halide anions. Because of the greater 
conductivity, the pits can grow both 
wider and deeper. 

The amount of water adhering to 
the pipe wall is difficult to determine. 
We estimate that the Susquehanna 
6-in. line as presently scraped retains 
about 1% to 2 bbl. of water per mile. 
If more were retained, it would meas- 
urably affect the line displacement. 

The oxygen content of the gaso- 
line is unknown at present, and is 
probably more variable now than in 
normal times. However, in order to 
oxidize the amount of iron removed 
as scale in one year, the average 
oxygen delivered to the pipe wall 
by the stream would amount to one 
part in 100,000 by weight of gasoline 
pumped. This is about one-tenth the 
amount of oxygen by weight required 
to saturate the gasoline stream at 
atmospheric pressure. 

In view of the small total amount 
and even distribution of the interior 
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Fits in anywhere... everywhere! No limit to its applica- 
tions. Does the work of a bulldozer, shovel, scraper, 
tamper, grader, maintainer, hoist, clam, snow-remover. Up- 
roots and carries stumps and trees, lays pipe, tile or cable, 
spreads gravel, digs ditches and trenches. Cuts smoothly 
while it travels... carries or floats loads... levels as it 
fills. Ability is PROVED on toughest jobs. Now serving 
the armed forces in tough jungle fight- 
ing, on sanitary fill work, filling bomb- 
craters, airport construction, etc. 
Figure on it for your Post War work. 
Investigate NOW! Write for literature. 
























In| ter: Dumping material. Bot- |r. 
tom: Special snow bucket. 
@ Hydraulically controlled from operctor’s seat. 

@ Up to 3’ lift above ground— one foot below. 

@ One to four yards heaped capacity ... three to twelve 

thousand pounds lift capacity. 

@ Raising and lowering of front clam controls depth of cut. 
@ Regular bucket interchangeable with special snow bucket. 
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Part of a shipment of more than 300 Pacific 
Pumps leaving for overseas duty; destination, 
a military secret. 


In Pacific’s complete line of centrifugal pumps, there 
is a type and size to meet every refinery and oil flow 
operating condition. Also pumps for deep oil wells, 
water wells, utility and synthetic rubber plants. 


.- PACIFIC 


WHEREVER OIL IS PRODUCED 
..- GO PACIFIC PUMPS 


For 20 years, Pacific precision pumps have spoken the lan- 


guage all oil men, regardless of nationality, understand . . 
“Uninterrupted, efficient performance with long years of eco- 
nomical service.” 


On duty in refineries, on pipelines, in bulk plants, wherever 
oil, hot or cold, is centrifugally pumped—where conditions 
are toughest and pumps take a beating—there you'll find 
Pacifics, giving more than was bargained for and at lower 
maintenance costs. 


And now in wartime, when flow must be speedier and more 
constant, to keep our fighting ships in the air, Pacific engi- 
neered design and construction are doubly recognized and 
demanded. 


That’s why Pacific is devoted 100% to war production. That's 
why shipment after shipment of Pacific Pumps are moving in 
ever increasing numbers, to oil centers around the globe. 


if you can buy Pacific pumps today or are planning future 
requirements, remember “Pacific has the ability and backing 
to carry through.” 


PACIFIC PUMP WORKS 


Executive Offices and Plant: Huntington Park, California * Export Office: 30 
Rockefeller Plaza, New York * Sales and Service: Offices in principal cities in the 
United States * Affiliated Companies: Dresser Manufacturing Co., Bradford, Pa.; 
Clark Bros. Co., Inc., Olean, N. Y.; The Bryant Heater-Co., Cleveland, O.; Van der 
Horst Corp. of America, Cleveland, O. Olean, NV. Bovaird & Sayfong Mfg. Co. 
Bradford, Pa.; Dresser Manufacturing Co., Lid 2 Toronto, Ont., 


PACIFIC Spidy.c PUMPS 











corrosion, the chief problem presented 
is that of maintaining enough line 
capacity. At present this can be ac- 


complished economically by syste- 
matic scraping. On the average, two 
scrapers once each fortnight will 
maintain C factors of from 135 to 145; 
two scrapers each week tends to re- 
duce the differences in line friction, 
and the values of C approach 145. 
More frequent scraping has not been 
systematically tried. 

In general, the internal corrosion 
and the scrapers used to maintain 
the needed capacity have had no bad 
effects on the products pumped. The 
specifications of those products from 
which debris has been separated have 
remained satisfactory to the shippers, 


and no deleterious effects have been 
noted in our observations. 


Method of Scraping 


Scraping the line is done with sim- 
ple rigid shaft-brush type of scrapers 
which depend upon the brushes and 
rubber driving disks to keep cen- 
tered. The shafts are hollow, the 
¥%-in. bore being restricted to a %-in. 
orifice in the rear end of the 6-in. 
scrapers and to a %-in. orifice in the 
rear end of the 8-in. scrapers. The 
fluid passage provides a jet to assist 
in freeing a scraper which may be- 
come jammed on debris. If the scraper 
does not free itself, the noise of the 
jet makes it easier to find. 

The orifice is at the rear of the 









To build your pipe lines better, 
easier and more economically 
promises to be a war by-product 
that will work wonders in the post- 





TOMORROW’S 
OIL FIELD REQUIREMENTS 
CALL FOR THESE 


NAYLOR ADVANTAGES 


war period. The outstanding performance of 


Naylor lightweight pipe on the battle fronts of 
North Africa and Sicily plus the research and 
development work constantly in progress point 
the way to the solution of future piping problems. 
Naylor Pipe with its exclusive Lockseam Spiral- 
weld has what it takes for tomorrow’s stepped-up 


needs in oil field service. 
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* standard casing. 


NAYLOR THREADED 
SURFACE CASING 


Naylor Threaded Surface 

Casing is equally outstand- 
No joint 
No field weldin 
equipment necessary. The spira 
helps centralize Naylor Casing 
Uniform lengths, 
light-weight and accurate 
threading speed handling and 
- Save money. Sizes 
from 13-34” O.D. to 20” O.D. 
Interchangeable with A. P. 1. 


Write for Naylor catalog or call our distributor. 


Light -weight pipe with 
standard weight ends 
Saves steel 

Saves time on fstallation 
safer 
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Cuts handling costs 
Ideal in vacuum service 
Saves maintenance 
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shaft, so that particles small enough 
to enter will pass on freely through 
the bore. 

Scrapers are run in pairs spaced 
15 minutes to 30 minutes. As they ap- 
proach a pump station, the stream 
is turned into a settiing tank which 
receives and settles out all debris. 
When scrapers are run regularly, the 
second scraper usually brings very 
little debris, and the stream behind 
it is clear and is turned back through 
the pumps. 

When conditions occur which pre- 
clude regular scraping, it is usually 
found best to run more than two 
scrapers at a time or to run pairs of 
scrapers at more frequcnt intervals 
to restore the line to its usual condi- 
tion. 
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Scale in Lines Negligible 


(Continued from page 252) 
tion. The original scale of such lines 
when placed in service is mill scale, 
being cleaned from the inside of the 
pipe line, depending on the velocity 
and viscosity of the fluids handled. 
After this first stage of cleaning has 
been accomplished, either by time 
or with the use of scrapers, the line 
will remain in good operating condi- 
tion so far as scale and internal cor- 
rosion are concerned. The latter de- 
pends also on the velocity of the fluid 
in the line tending to keep the line 
swept clean of water—the higher 
rates of flow being desirable. 

One particular line has had set- 
tling tanks and felt filters installed 
to ascertain results. The 4-in. line 
handling butane, 0.61 specific gravity, 
required a discharge pressure of 780 
Ib. to handle 4,300 bbl. per day 
through 78.5 miles of 4-in. and 11% 
miles of 6-in. Large amounts of scale 
were first removed periodically from 
the settling tanks. Since the original 
cleaning of the line, the amounts of 
scale will run approximately 2 gal. 
to 15 gal. in a 6-month period of time, 
requiring the change of only one felt 
cloth in that length of time. One 
meter on the downstream side of the 
felt filters has passed over 3,250,000 
bbl. without repair. The line has been 
opened at 14 places and examined 
for internal corrosion in the last 11 
months. Ring-joint flanges installed at 
all. valves and station connections 
show no evidence of water or rust, 
and are just as bright as the day they 
were’ installed—showing original 
bright steel machine-tool marks. This 
line now moves more than 4,300 bbl. 
per day at a pressure slightly less 
than 740 lb. per sq. in. discharge. 
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These masters of their trade . . . core makers at 
TESCO Foundry ... are putting individual cherec- 
teristics inte cores that will shape vital industricl 
equipment. Over-baked cores mean less of refrac- 
tery qualities. Under-dried cores mean moisture 
- - « and resulting gas . .. and pinholes in 
castings. Thanks to know-how and coreful handling 
in core making, this will net happen here. Core 
making is an art at TESCO ... one of the many 
reasons why Steel Castings bearing the TESCO hall- 
mork will never fail. 


Daxns Rraemae Sr Gasimre Co, 


GOOD CASTINGS HOUSTON, TEXAS 





BETTER STEEL 


FOR 


MODERN INDUSTRY 

















THE 
SHRINK-GRIP 


ADDED 
PROTECTION 
AGAINST 
LEAK AGE 





FULL HOLE SEMI-INTERNAL FLUSH IFERIAS FLUSH 


REED ROLLER 





P. 0..BOX 2am 
HOUSTON 1, TEXAS 


: 
: 
/ 
: 
| 














Saxe 


* TRANSPORTATION COSTS 
“RIG SHUT-DOWN TIME 


° MACHINE ‘BUCKING-OW COSTS 


The Reed Super Shrink-Grip Tool Joint incorporates all 
of the safety advantages of the Reed Shrink-Grip Tool 
Joint, but has in addition, a gauging shoulder inside 
the tool joint which affords an added seal and 
protection against leakage and failure. 


These safety features will give greater service life to ~ 
your drilling string and, as they may be applied or 
replaced at the rig, will save shut-down time, long 


hauls and excessive transportation costs. 
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Recent Developments 
In TCC Processing 


by T. P. Simpson, L. P. Evans, 
Cc. V. Hornberg and J. W. Payne * 


6 bev catalyst now being wsed in 
commercial TCC units is pro- 
duced from natural clays. The cat- 
alyst may be in the form of granules 
or pellets and, broadly speaking, cov- 
ers sizes ranging from about 4 to 60- 
mesh. Improvements in manufactur- 
ing methods have resulted in the pro- 
duction of coarser and more rugged 
types of clay catalysts, and the ma- 
terials now used commercially fall in 
the range of about 4 to 10-mesh size. 
The use of clay catalysts offers cer- 
tain advantages including their avail- 
ability in large quantities and rela- 


_tively low cost. These are important 


considerations in the present emer- 
gency in view of the urgent need for 
large volumes of catalyst required to 
charge the various TCC units now be- 
ing rushed to completion. These cata- 
lysts also are attractive for certain 
special applications, as in TCC oper- 
ations conducted primarily for high 
butylene production. 


Bead Catalyst 


The general advantages of using 
the more active, though more ex- 
pensive, synthetic-type catalysts in 
place of clay catalysts have long been 
recognized. Until recently, however, 
the available synthetic materials have 
not had suitable physical character- 
istics, notably with respect to attri- 
tion resistance, to justify their use 
in TCC units. This prompted Socony- 
Vacuum to undertake extensive re- 
search work on synthetic catalysts. 
The ultimate result of this work was 
the invention of a new material, 
known as the “bead” catalyst, which 
is unique in shape and is outstand- 
ing with respect to both physical rug- 
gedness and catalytic activity. This 
catalyst derives its name from the 
fact that it is produced in the form 
of small spherical particles resembling 
translucent glass beads. 

The phenomenal ruggedness and re- 
sistance to attrition which this cata- 
lyst possesses can be demonstrated 
in many ways. An individual bead 
with a diameter of % in. will sup- 
port an average load of about 200 
Ib. and a mass of beads in a column 
will support a load of about 3,000 lb. 
per sq. in. before crushing. In a jet 


* y-Vacuum Oil Co., Inc., Paulsboro, 
N. J. . 


test, where the beds are carried in 
an air stream at a velocity of 100 ft. 
per second and impinged against a 
vertical steel plate, they show no 
breakage and only 3 per cent wear 
after passing through 90,000 cycles. 
We have not been able to find any 
cracking catalyst which approaches 
the beads in regard to either strength 
or resistance to wear. 

The composition or method of man- 
ufacture of this catalyst cannot be 
disclosed at this time. 


Equipment Modifications 


Commercial TCC reactors were 
originally designed with an internal 
baffle system to provide high through- 
put capacity combined with efficient 
contact between oil vapors and cat- 
alyst. However, with this design the 
proportion of the total reactor volume 
occupied by the catalyst is reduced 
by the presence of the baffle system. 
Moreover, the quantity of the catalyst 
in the unit cannot be varied to pro- 
vide maximum flexibility. Thus, al- 
though reactors of this type can be 
designed to operate at any specified 
space velocity, they cannot be oper- 
ated below the designed space veloc- 
ity without decreasing oil throughput 
rate. The first commercial TCC re- 
actors being installed are of the 
baffled type, and will be operated 
on gas-oil cracking with clay cata- 
lyst which may later be changed, 
however, to the synthetic bead cat- 
alyst. 

Recent catalyst developments have 
made it possible to design reactors of 
high throughput capacity which re- 
quire no baffle system for obtaining 
intimate contact between oil vapors 
and catalyst. The elimination of in- 
ternal baffling increases the effective 
volume of the reaction zone, and per- 
mits wide flexibility with respect to 
space velocity. All of the recent com- 
mercial TCC reactors are of this im- 
proved type. As an added feature of 
flexibility, the reactors can be adapt- 
ed to either countercurrent or con- 
current flow. 

The catalyst feed system of present 
TCC units is designed to permit con- 
tinuous flow of catalyst from the at- 
mospheric part of the unit into the 
reactor, which operates at pressures 
up to 15 lb. per sq. in. gage. The sys- 
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At the meeting of this Institute in 
Chicago last year a paper was 
presented by the authors describ- 
ing the Thermofor catalytic crack- 
ing process (TCC process). Since 
that time there have been a num- 
ber of improvements in the equip- 
ment and processing technique em- 
ployed in the process. The develop- 
ment and application of new types 
and forms of catalysts have had a 
profound influence on the design of 
both the reactors and regeneration 
systems. It is the purpose of this 
paper to describe these improve- 
ments in so far as is permitted by 
prevailing conditions. Presented be- 
fore A.P.I. Division of Refining, Chi- 
cago, November 8-11. 


tem employed comprises a feed leg 
especially designed to provide maxi- 
mum operating pressure for a mini- 
mum leg height. 

The Thermofor kiln described in 
last year’s paper’ is typical of that 
used successfully in the reactivation 
of spent fuller’s earth. This kiln is 
of the spiral finned-tube type em- 
ploying a _ circulating molten-salt 
heat-transfer medium for temperature 
control. 

The kilns in commercial TCC in- 
stallations are of a radically different 
and simplified design. This new type 
of kiln is much cheaper to construct, 
more flexible in operation, and re- 
quires a minimum of alloy metals. 
Control of regeneration temperatures 
is excellent, and is achieved without 
recirculation of either flue gas or cat- 
alyst. The surplus heat developed in 
catalyst regeneration is utilized to 
produce high-pressure steam. The 
kiln operates at substantially atmos- 
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pheric pressure, and requires only 
low-pressure blowers to supply the 
regeneration air. The atmospheric- 
pressure operation eliminates the 
necessity of employing a catalyst feed 
leg as is necessary in the reactor. 


In order to secure a uniform con- 
tact between catalyst and vapors in 
TCC reactors and kilns, it is essen- 
tial that the catalyst flow be uniform 
in all parts of the vessel. This has 
been achieved by means which also 
effect a convergence of the catalyst 
flow to one outlet point, thus permit- 
ting the use of a single drawoff pipe. 

The improvements in the TCC 
equipment and catalyst discussed 
hereinbefore have been paralleled by 
equally important developments in 
the application of TCC processing to 
the catalytic conversion of petroleum 
fractions. At present the TCC process 
is playing 2 vital role in the manu- 
facture of high-octane aviation gaso- 
line, of butylenes for the production 
of synthetic aviation blending agents 
and synthetic rubber, and of other 
essential war products. After the war 
TCC plants also will be utilized for 
the production of motor gasoline. 

The application of the TCC process 
to the production of aviation-base 
stocks was discussed briefly in last 
year’s paper.’ The original processing 
scheme comprised TCC cracking of 
gas oils over clay catalyst followed 
by once-through TCC treating of the 
resulting motor gasolines. The opera- 
tion yields aviation-base stocks hav- 
ing leaded (4 ml.) octane ratings 
ranging from 94 to 97 (AFD*-1C) de- 


*Aviation Fuels Division, CFR committee. 





TABLE 1—PROPERTIES OF TYPICAL AVIATION GASOLINES FROM TCC PROCESSING 
OF GAS OILS OVER CLAY CATALYST 





Source of gasoline Naphthenic gas oil Paraffinic nic gas oil High sulfur 
tne \c gas oil 

Process Cracking Treating Cracking Treating treating 
Properties ll 7-Ib. aviation gasoline: 

Gravity, MMR, tak ty. det So chks 63.1 56.5 67.7 60.9 60.1 

Reid feng pressure, Ib. ........ 7.1 7.2 70 7.0 69 

WANES. Soe abihes oak osc ae cine Negative Negative Negative Negative Negative 

Mercaptan-sulfur test ............ Negative Negative Negative Negative Negative 

es ee are 67° 12 92 14 35 

Bromine mumber .......:...:..... 37.2 46 46.1 6.6 17.9 

Sulfur, per cent by weight ...... 0.026 0.022 0.025 0.021 0.061 
Accelerated 5-hour gum, milligrams 

per 100 ml.: 

Inhibited and leaded ............ 2 4 5 
Octane No. (AFD-I1C):* 

Without addition of TEL ....... 158 81.9 T44 79.4 79.0 

Plus 3 ml. TEL per gal. .......... 87.3 95.9 85.1 943 91.7 

Plus 4 ml. TEL per gal. ..... es 89.5 97.7 87.5 96.3 94.0 
A.S.T.M. distillation, °F.: 

Initial boiling point ............ 108 106 106 105 107 

D Wr Ot MOEN oof reese. 131 131 130 129 128 

Be Sih cibis aioe td ahe od o> 0.2.0 gk as 139 140 138 140 136 

RTs 1p natu dy, 0 sss 9)h.0, 0 pl aateED Ea EROS 150 154 150 153 148 

BR akin -s <:.53 cin alge Rane ke a eae eas 164 169 165 165 160 

he css» cpaaeaien ks 54s kee meee be 181 188 180 182 180 

Pe bina aS aw eTE ss ame abe 200 207 198 200 202 

OE ed (ge ere ree Sei. 216 213 223 227 

0 SS ye SAE Se a PEA re ne 230 246 224 243 250 

og RS ey ene eee 5 TON 245 263 239 259 268 

Ee Pe 0S Rares ek 264 278 260 277 284 

SR rer ree 304 302 302 305 320 

Recovery, per cent by volume .. 98.5 98.0 98.0 98.0 98.5 

Loss, per cent by volume ........ 05 10 12 10 a 


*AFD-1C = 1C method, Aviation Fuels Division, CFR committee. 





pending on the nature of the gas-oil 
charge stock. Moreover, the aviation- 
base stocks require little or no finish- 
ing treatment to meet gum, color, and 
sulfur specifications. 

As a result of recent developments, 





TABLE 2—PROPERTIES OF TYPICAL MOTOR GASOLINES FROM TCC CRACKING 
OF GAS OILS OVER CLAY CATALYST 


Properties ~ 10-lb. motor apemne: 
Gravity, 
Reid iar pressure, Ib. 
Doctor test ....... 
Mercaptan-sulfur test < 
Copper-dish gum, mg. per 100 ml. 
Glass-dish gum, mg. per 100 ml. 
Oxygen-bomb test, hours and minutes 
Sulfur, per cent by weight 


Octane No.: 


CFR motor method (without TEL addition) 


CFR research method: 
Without TEL ....... 
With 1 ml. TEL per gal. 
With 2 ml. TEL per gal. 
With 3 ml. TEL per gal. 


A.S.T.M. distillation, °F.: 
Initial boiling point 


OES LEE EE aa Sots 
Recovery, per cent by volume ............ 
Loss, per cent by volume .................. 


Naphthenic* Paraffinict High sulfurt 
60.6 55.2 


52.7 
9.5 9.6 10.2 
Negative Negative Positive 
Negative Negative Negative 
10 16 §20 
2 1 §5 
8:30 12:30 hie 
0.025 0.028 0.106 
82.0 76.9 78.6 
92.0 84.1 85.0 
96.5 91.9 88.5 
98.5 93.7 90.1 
99.2 95.1 91.0 
88 90 93 
Sta eee 110 110 118 
piesa Tela 125 121 140 
eaten 156 145 168 
Chincaerde 198 175 199 
237 209 237 
wes 267 243 265 
5a joi, Sak 294 276 297 
exits 322 307 325 
346 337 350 
wade ee 369 376 372 
SE he 410 404 404 
iris s a 97.5 97.5 97.5 
Fede. te 13 15 16 


*Aniline point, 145° F. {Aniline point, 176° F. tThis charge stock had a sulfur con- 
tent of 1.9 per cent by weight; aniline point, 154° F. §Gum values inhibiting with one 
part of alpha naphtho! for 5,000 parts of gasoline. 





substantial improvements have been 
made in the application of the TCC 
process for the production of avia- 
tion-gasoline-base stocks. Chief among 
these developments are: 

(a) The invention of the bead cat- 
alyst described previously herein. 

(b) The application of improved 
processing techniques in the treating 
step. 

(c) The extension of TCC process- 
ing to include a wide variety of charg- 
ing stocks; ‘other than gas oils, well 
suited for aviation production. 

Bead catalyst is the most important 
of these developments, and makes 
possible significant gains in the man- 
ufacture of aviation-base stocks. With 
respect to the present aviation-fuel 
program the substitution of bead for 
clay catalyst will permit a large in- 
crease in plant output or a substan- 
tial rise in quality level. 

Although bead catalyst produces 
aviation-base stocks of exceptional 
quality in conventional multipass op- 
eration, its performance in one-pass 
operations is equally striking. For ex- 
ample, by one-step processing of 
properly selected charge stocks over 
bead catalyst it is possible to produce 
good-quality aviation-base stocks for 
direct blending in high-grade aviation 
gasolines. This provides considerable 
flexibility in processing, and may be 
translated into substantial economic 
advantages either for wartime or 
postwar operations. 


Further improvement in two-pass 
processing technique for the produc- 
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HERE'S HOW THEY'RE SEALING HARD-TO-WELD CASING WITH 


CAMERON Avot Sad’ CASING HEADS 








Where hard-to-weld casing makes field welding impractical, 
many operators have found the answer to their casing seal 
question in Cameron's Type “W” Resilient Seal Casing Head. The 
above sequence of operations clearly illustrates the simplicity as 
well as the sound mechanical design of this well head. There 
ore no threads on the inside diameter of the casing head to be 

damaged by drilling tools, an 
undesirable feature of most 
heads of this general design. The 
bolted type packing gland per- 
mits higher compression in the 


> After casing is cemented, drilling control 
equipment is removed, casing is cut off 


and resilient seal ring is laced over the casing in 
this manner. 


g> Resilient seal ring and 3-segment pack- 
ing gland are assembled on top of the 
slips with socket head cap screws. 


Slips and resilient seal assembly are then 

lowered into the casing head and the 
socket head cap screws are tightened to compress 
the resilient ring and effect a seal. 


packing than is possible to obtain with a screwed type gland. 

In high pressure areas where a pre-tested and repackable 
seal is desired but where the casing does not lend itself to field 
welding, the Cameron Type “WM” Testing Flange is recom- 
mended for use with the Cameron Type “W” Resilient Seal 
Casing Head. This testing flange provides a repackable plastic 
packing seal above the resilient casing seal and provision for 
introducing hydraulic test re between the two seals. 

Complete details on this and all other Cameron well heads 
are carried in your Composite Catalog, or literature will gladly 
be sent to interested operators on request. 


CAMERON IRON WORKS, INC. 


711 Milby St., Houston, Texas 


Export: 74 Trinity Place, New York, N. Y. California: The Howard Supply Co., Los Angeles. 
Rocky Mountain: Mountain Sales & Service, Casper, Wyo. 























In strategically located cities from Boston to Dallas, and from New York 
to San Francisco, there are thoroughly experienced R-S Valve engineers who 
are eager to assist in the simplification of valve installations, willing to 
recommend the type of equipment best adapted to a particular control or 
shut-off condition and cooperative in pointing out possible changes in 
present equipment that will effect greater efficiency and economy. 


Carefully selected for their engineering ability and experience in the in- 
stallation and operation of valves, these men have been especially trained 
in the selection of alternate metals for resistance against heat, abrasion and 
corrosion as well as the application of R-S Valves under high or low pres- 
sures and temperatures whether the medium to be controlled is air, gas, steam, 


liquids or semi-solids. 


The R-S representative 
is at your beck and call. 
Telephone the one nearest 
you for prompt service. 


20-inch,125 pound 

American Standard 

Valve, hand wheel 

control, ball bear- 

— mounted with 
ng box. 


2 
15 to 900 psi 








ai Atlanta, Ga. 
QE JOHNSON & ASSOCIATE, Bona Allen Bidg., Wainut 4571 
Baltimore, Md. 


KONE ENGINEERING CO., 11 W. 25th St., Belmont 0138 


Boston, Mass. 
W. B. PARSONS CO., 10 High St., HUBrd 4119 
Buffalo, N. Y. 
R. W. CRANE, 37 Parkwood, Kenmore, N. Y., DELawr 3141 
Charlotte, N. C. 
LYDON-COUSART COMPANY, 304 Builders Bidg., Phone 3-441 
Chicago, Ill. 
“Ww. P. NEVINS CO., 53 W. Jackson Bivd., Harrison 1473 
Cincinnati, Ohio 
H. T. PORTER CO., 1413 Union ‘Central Bidg., Main 1299 
Cleveland, Ohio 
ASUMEAD-DANKS CO., Rockefeller Bidg., Main 6192 
Des Moines, lowa 
PRODUCTS, INC., 1006 Liberty Bidg., 4-0777 
Detroit, Mich. 
* SPURGEON COMPANY, 5050 Joy Road, Tyler 7-2750 
Hovston, Texas 
POWER SPECIALTY CO., 1042 Mellie Esperson Bidg., Preston 52°! 
indianapolis, Ind. 
POWER PLANT EFFICIENCY CO. 
Union Title Bidg., Market ef 
Los Angeles, Cali 
BUSHNELL CONTROLS & a co. 
117 W. Sth St., Vandike 1359 











Milwaukee, Wis. 
KRENZ & COMPANY, 5114 W. Center St., Hilltop 2983 
Minneapolis, Minn. 
GEO. R. MELLEMA, 4234 Grimes Ave. So., Walnut 6984 


New Orleans, La. 
JOHN H. GARTER CO., 1013 Canal Bidg., Magnolia 1847 
New York City 
F. H. YOCUM-A. H. GOODE, Graybar Bidg., Murray Hill 5-3370 
Philadelphia, Pa. 
SHEFFLER-GROSS CO., Drexel Bidg., Lombard 4900 
Pittsburgh, Pa. 
J. F. HALLOWELL, Columbia Bidg., Court 5362 
Rochester, N. Y. 
GEO. VAN VECHTEN, 217 East Avenue, Stone 4164 


St. Louis, Mo. 

RUSSELL PATTON, 3020 Olive St., Franklin 2836 
San Francisco, Calif. 
BUSHNELL CONTROLS & EQUIPMENT CO. 
Mills Tower, 220 Bush St., Exbrook 1102 


Seattle, Wash. 
M. N. MUSGRAVE & COMPANY, 2019 Third Ave., Eliot 4425 


Tulsa, Okla. 
DOUGLAS FRAZIER, 1524 So. Gary Place, 6-0384 


Washington, D. C. 
A. BURKS SUMMERS 
411 Colorado Bidg., 14th & “G” Sts., N.W., Republic 7231 








VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4538 Germantown Ave. + Philadelphia 44, Pa. 


; ae 


— VALVES 





tion of aviation-gasoline-base stocks 
has been made possible by combining 
the advantages of the bead catalyst 
and the new type reactor. Briefly, the 
improved technique results in great- 
er yield per unit volume of charge 
stock, greater production per unit of 
TCC capacity, and higher quality of 
the product. 

The application of catalytic crack- 
ing for motor and aviation-gasoline 
production has been based almost ex- 
clusively on the utilization of gas 
oils as charging stocks. With the cur- 
rent emphasis on aviation fuels, it is 
only natural that efforts should be 
directed toward finding additional 
sources of charge stocks especially 
suited for aviation-gasoline produc- 
tion. Recent TCC development work 
has demonstrated the suitability of a 
number of stocks for this purpose— 
stocks which are common to many 
refineries but which have hitherto 
been diverted to motor gasoline or 
other products. 


High Yields Obtained 


Among the most attractive of these 
stocks are the light and heavy virgin 
naphthas. Catalytic reforming of 
these stocks in TCC units over bead 
catalyst produces exceptionally high 
yields of aviation-base stocks having 
leaded octane ratings of 98 to 100 
(AFD-1C). Moreover, the products 
have well-balanced boiling ranges, 
and meet all other aviation-gasoline 
specifications; hence, they may be 
considered as excellent aviation fuels 
by themselves, being equal to or su- 
perior to alkylate and similar syn- 
thetic fuels in many respects. The 
processing conditions required to ob- 
tain the optimum results vary accord- 
ing to the boiling range of the charge 
stock, but the TCC process has ade- 
quate flexibility to meet any choice 
of conditions without loss in effi- 
ciency or throughput capacity. Thus 
the TCC process opens up still an- 
other field of processing which can 
be done more effectively by catalytic 
than by conventional thermal means. 

In addition to virgin gas oils and 
light and heavy naphthas, the range 
of potential charging stocks suitable 
for TCC processing to aviation gaso- 
line has been extended to include a 
variety of processed naphthas. These 
include products obtained by thermal 
reforming, polyforming, and hydro- 
forming of virgin naphthas. Such 
stocks may be TCC processed either 
over clay or bead catalyst to yield 
high-quality aviation-base stocks. 

Thus far the developments incor- 
porated in the TCC process have been 
discussed primarily from the stand- 
point of improving aviation-gasolne 
production. However, the improve- 
ments are of a basic nature and, 
therefore, enhance no less the value 


‘of the process for motor-gasoline pro- 


duction. 
As was pointed out in the previous 
paper,’ motor gasolines of consistent- 
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COUNTS HERE! 


MASTER STREAMLINE steel tape rules will 
fill the bill on jobs where accurate measure- 
ments are important. In addition ¢o its 
extreme accuracy (accurate to .005”) - 
MASTER STREAMLINE makes measuring 
quicker, easier job. In cramped, dimly lighted 
spaces STREAMLINE'S pistol-butt case and 
lever-lock — to hold ing from work to 
eye—makes inside measuring a simple, one- 
hand job. 

This modern, many-purpose rule is adapt- 
able too, as a caliper, straight or sane. 
An extra, easily inserted spare blade doub 
the life of every rule. 

EXTRA!—Write today for your 
free copy of “Rules for Measure- 
ment’ —a 16-page, ket size 
booklet crammed with facts and f 
information on how to make your 
rules serve you better and longer. 
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ly high quality can be produced by 
TCC cracking gas oils over clay cat- 
alyst. The clear CFR motor octane 
number of the motor gasolines nor- 
mally produced in such operations 
ranges from about 77 for paraffinic 
to 82 for naphthenic stocks. However, 
both the yield and octane number 
of the gasoline can be varied some- 
what by changing the severity of the 
operation. In this connection, it may 
be noted that the lighter the charge 
stock, the more severely it can be 
cracked within the coke-burning lim- 
its of the catalyst regeneration sys- 
tem of the TCC plant, thus permitting 
an added degree of flexibility with 
respect to the yield and quality of 
the gasoline produced. 


With bead catalyst, it is possible to 
obtain still higher yields and quality 
of motor gasoline from a given crack- 
ing stock. The improvement in yield 
by substitution of bead for clay cat- 
alyst is directly related to the higher 
activity of the bead catalyst, while 
the CFR motor rating of the product 
is several octane numbers higher 
than that from comparable operations 
on clay catalyst. As applied in TCC 
processing, bead and clay catalysts 
are both good desulfurizing agents, 
with a slight advantage in favor of 
the beads. Motor gasolines from bead- 
catalyst operation are also of con- 
siderably better volatility than from 


clay. The over-all advantage of the 
bead catalyst in terms of increased 
production, saving in tetraethy] lead, 
and reduced finishing costs thus 
marks a high standard of performance 
in the field of catalytic processing 
for the production of motor as well as 
aviation gasolines. 


Many of the developments made 
in connection with utilization of 
charge stocks other than normal boil- 
ing-range gas oils for aviation-gaso- 
line production apply equally to mo- 
tor gasoline. For example, prelimi- 
nary but unpublishable data indicate 
attractive possibilities for TCC re- 
forming of certain straightrun naph- 
thas and viscosity-breaker gasoline 
for motor-gasoline production. In ad- 
dition, the TCC process can be adapt- 
ed to the conversion of low-grade 
stocks of high boiling range, such as 
are obtained from crude reduction, 
viscosity-breaking, and coking opera- 
tions, into motor gasoline and other 
useful products. 


The TCC process also can be ap- 
plied to advantage in refineries al- 
ready having installed catalytic ca- 
pacity (of the TCC or any other type) 
to increase their production of avia- 
tion or motor gasoline by processing 
cycle stocks obtained .as byproducts 
from existing catalytic cracking oper- 
ations. Due to their greater refrac- 
toriness, these cycle stocks produce 
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somewhat lower gasoline yields than 
the corresponding virgin gas oils, but 
the products are of high quality. 
Reviewing these various develop- 
ments, it is evident that the TCC 
process now offers the unique possi- 
bility of utilizing substantially all 
crude-distillate fractions to produce 
high-octane aviation-base stock and 
useful byproducts, with little or no 
auxiliary processing other than frac- 
tionation. In the manufacture of mo- 
tor gasoline the same latitude in 
-~choice of stocks exists and, in addi- 
tion, the output of motor gasoline 
from a given TCC unit is much great- 
er than that of aviation gasoline due 
to the wider boiling range of the 
product and the elimination of treat- 
ing operations. This broad application 
of the TCC process involves utiliza- 
tion of stocks from paraffinic, naph- 
thenic, and mixed-base crudes of both 
low and high-sulfur content. The 
process is thus destined not only to 
play a vital role in supplying the 
present and future high-octane fuels, 
but also will be an important factor 
in conserving our petroleum resources. 
This is now well recognized by the 
petroleum industry at large, and is 
reflected in the following list of 
major oil companies now employing 
or installing Thermofor catalytic 
cracking units: Magnolia Petroleum 
Co., Gulf Oil Corp., Pure Oil Co., Sin- 
clair Refining Co., General Petroleum 
Corp., Continental Oil Co., Crown 
Central Petroleum Corp., Ashland Oil 
& Refining Co., Socony-Vacuum Lu- 
brite Division, Richfield Oil Co., 
Union Oil Co. of California, Socony- 
Vacuum Oil Co., Inc., Standard Oil 
Co. of California, Tide Water Asso- 
ciated Oil Co., and Sun Oil Co. 


References 
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Black Knob Ridge, Atoka 
County, Oklahoma, Mapped 


The geology of the Black Knob 
Ridge area, Atoka County, Oklahoma, 
has been mapped by geologists of the 
Geological Survey in the course of an 
investigation of the western part of 
the Ouachita Mountains in Oklahoma. 
Because of the current interest in its 
petroleum possibilities, the survey 
has assembled the basie data on the 
geology of the area and has published 
a preliminary map. 

The map covers an area of about 
170 square miles on a scale of 1% in. 
to the mile. It is accomplished by a 
brief description of the geology of 
the area and a section showing the 
structure of the rocks at the surface 
and the hypothetical structure to a 
depth of about 4 miles. Copies of the 
preliminary map may be purchased 
from the director of the Geological 
Survey, Washington, D. C., at 25 
cents. 
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Shown above are two 5,000 bbl. Graver Spheres, built for a major oil company 


ODERN PROCESSES require 
M modern equipment. This 
is particularly true in the han- 
dling and storage of such volatile 
liquids as aviation gasoline and 


synthetic rubber components. 


Stored under pressure in Graver 


Spheres, they are protected 
against volumetric loss and dete- 
rioration—both quality and 
quantity are maintained. 

Graver Spheres can be built in 
a wide range of sizes to withstand 
internal pressures of 25 lbs. per 
square inch and greater. Many of 


the country’s leading producers 
of these products so vital to Vic- 
tory are depending upon Graver 
Spheres for this certain protection. 

Graver engineers will gladly 
discuss your pressure storage 
problems with you and submit 
quotations without obligation. 


GRAVER TANK & MFG. CO., INC. 
4811-13 Tod Ave., East Chicago, Ind. 
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Oiling the War Machine 


VER since Pearl Harbor, when this 
country was abruptly hurled into 
a global conflict, the public has been 
kept well informed of the astounding 
efforts of American industry in re- 
tooling and expanding present plants 
and in the construction of many new 
plants for the manufacture of thou- 
sands upon thousands of airplanes, 
tanks, ships, and other engines and 
tools of war. 

To a lesser degree, we have learned 
through the press of the remarkably 
successful efforts of the petroleum in- 
dustry to supply in constantly in- 
creasing’ quantities the various fuels 
necessary to drive these machines, 
and occasionally a hint of the fine 
cooperation between the different oil 
companies in making freely available 
their technical experts and their 
manufacturing facilities in order to 
accomplish these results—a record of 
which we may all be proud. 


A Third Team Member 


There is, however, a third member 
of the team which has received even 
less publicity, but without which the 
most efficient engine and the finest 
fuels would be useless. We have 
heard little of the enormous demands 
for lubricants of the airplanes, the 
ships, and the tanks, and for numer- 
ous other applications in meeting the 
needs of war and industry—the lubri- 
cating oils, greases, and related prod- 
ucts required for “oiling the war 
machine.” The tremendous increase 
in the amount of equipment operat- 
ing in connection with carrying out 
war on a global scale, with its mobile 
and far-reaching fronts, made it im- 
perative that we not only know what 
quantities and qualities of lubricants 
were being produced in this country, 
but also what quantities and quali- 
ties could be produced with the 
crudes available and the refining fa- 
cilities not only as they existed, but 
as they could be modified or com- 
bined, with particular emphasis on 
the output of the aviation-grade lubri- 
cants and heavy-duty oils. 

The Lubricating-Oil Advisory Com- 

‘mittee (LOAC), appointed by the Pe- 
troleum Administration for War, is 
the youngest member in the family 
of PAW petroleum-industry commit- 
tees. It was created to meet the neces- 
sity for obtaining complete informa- 
tion with respect to lubricating-oil 

*Chairman, lubricating-oil advisory com- 
mittee, appointed by the Petroleum Ad- 


ministration for War; Sinclair Refining Co., 
New York, N. Y. 
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demand and supply as it then existed 
and how best to meet the ever-in- 
creasing requirements. 

About the middle of January 1943 
Assistant Deputy Petroleum Admin- 
istrator for War Bruce K. Brown 
wrote to 12 individuals who might 
be described as representing a cross- 
section of the refining or manufac- 
turing branch of the petroleum in- 
dustry, requesting that they serve as 
members of the Lubricating-Oil Ad- 
visory Committee. An organization 
meeting was held in Washington, Feb- 
ruarv 16, 1943, as a result of which 
the Lubricating-Oil Advisory Com- 
mittee, consisting of the following 
officers and members, was appointed 
by E. D. Cummings, director of re- 
fining of the Petroleum Administra- 
tion for War: George R. Lord, (chair- 
man), Sinclair Refining Co.; J. S. Mc- 
Elfresh* (vice chairman), Socony- 
Vacuum Oil Co., Inc.; H. S. Chase, 
Tide Water Associated Oil Co.; G. C. 
Cunningham, Shell Oil Co., Inc.; D. W. 
Grant, the Pennzoil Co.; R. A. Hal- 
loran, Standard Oil Co. of California; 
MacLean Houston, United Refining 
Co.; D. C. Jennings, Standard Oil Co. 
of New Jersey; F. B. Koontz, Mid- 
Continent Petroleum Corp.; P. K. 
Kuhne, Gulf Oil Corp.; W. B. Logan, 
the Texas Co., and W. B. McCluer, 
Kendall Refining Co. 

Following the organization meet- 
ing, Albert E. Miller, of the Sinclair 
Refining Co., was appointed secre- 
tary of this committee. 


Responsibilities and Duties 


The committee was charged gen- 
erally with the following responsi- 
bilities directed largely toward prob- 
lems relating to the production of 
aviation-engine lubricating oil and 
heavy-duty lubricating oil: 

1. To advise the Petroleum Admin- 
istration for War on ways and means 


*Deceased, Aug. 27,. 1943. 


of increasing the production of these 
essential lubricating oils from exist- 
ing equipment. 

2. To recommend to the Petroleum 
Administration for War effective 
scheduling of operations en existing 
plants in order to attain maximum 
national production. 

3. To recommend types of new 
equipment to be installed in order 
to reconcile production with ultimate 
demand. 

4. To submit recommendations re- 
lating to quality modifications of 
these or other oils which will assist 
in attaining maximum production of 
aviation-engine or heavy-duty lubri- 
cating oils. 

5. From time to time, as supplies 
of other oils become critical, the as- 
sistance of the Lubricating-Oil Ad- 
visory Committee will be requested 
by the Petroleum Administration for 
War. 

It was recognized that, in discharg- 
ing its responsibilities, the committee 
might elect to establish subcommit- 
tees for specific investigations. In such 
cases the chairman of such a sub- 


committee should be selected from’ 


among the committee membership. 
The committee may also feel free to 
call upon other committees of the 
Petroleum Administration for War for 
assistance in such specific investiga- 
tions as may be deemed advisable. 
For example, the committee should 
feel free to call upon the services of 
the technical advisory committee, a 
subcommittee of the technical com- 
mittee of the Petroleum Industry War 
Council, for assistance in prosecuting 
such research and development work 
as may be considered desirable ‘in 
connection with its work. : 

All correspondence relating to the 
activities of the committee is directed 
to W. M. Holaday, assistant director 
of refining, Petroleum Administration 
for War. 


How LOAC Functions 


The LOAC is composed of indi- 
viduals expert in the field of petro- 
leum refining. The activities of this 
committee deal principally with the 
manufacture and production of lubri- 
cating oils or petroleum products 
closely related thereto. This commit- 
tee functions through the three fol- 
lowing standing subcommittees, the 
chairmen of which are members of 
the main LOAC committee: 

Subcommittee on _ lubricating-oil 
crudes—G. C. Cunningham (chair- 
man). 
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standing performance 
Thompson Valves and 
Seats are giving oil op- 
erators today. 
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Subcommittee on _lubricating-oil 
refining facilities—D. C. Jennings, 
(chairman). 

Subcommittee on _lubricating-oil 
specifications, P. K. Kuhne (chair- 
man). 

Subchairmen were then appointed 
for five separate refining districts, or 
areas, each representing a group of 
plants closely related with respect to 
crude supplies, or other important in- 
terests. These district chairmen, in 
turn, organized their groups from the 
representative suppliers of lubricat- 
ing oil in their areas. The five refin- 
ing areas selected were as follows: 


Atlantic seaboard and Gulf Coast 
area—D. C. Jennings (chairman). 


Pennsylvania crude area—D. W. 
Grant (chairman). 

Mid-Continent area—northern por- 
tion—W. B. Logan (chairman). 

Mid-Continent area—southern por- 
tion—F. B. Koontz (chairman). 


Pacific Coast area—R. A. Halloran 
(chairman). 


Study of Wax Asked 


Later, the LOAC was requested to 
make a study of the present produc- 
tion and facilities in the country for 
producing microcrystalline wax and 
of substitutes therefor. This problem 
is being handled by a special sub- 
committee on microcrystalline wax, 
of which MacLean Houston is chair- 
man. 

Based on the work of the crude- 
oil subcommittee, a survey was car- 
ried out and an outstanding com- 
prehensive report made by the late 
J. S. McElfresh, then chairman of this 
subcommittee, and transmitted to the 
Petroleum Administration for War. 
This survey showed the possible pro- 
duction of aviation-lubricating oil 
from all types of crude available in 
the United States containing a mini- 
mum of 5 per cent potential produc- 
tion of aviation-grade lubricating oil 
meeting government specifications. 

The most comprehensive survey 
was carried out and the results re- 
ported to the Petroleum Administra- 
tion for ‘War by the subcommittee on 
refining facilities. Each district was 
thoroughly canvassed as to the equip- 
ment of each refiner of lubricating 
oils and with respect to making minor 
revisions, particularly the removal of 
“bottlenecks,” that would permit in- 
creasing the production of those 
plants with a minimum requirement 
for critical materials and cash ex- 
penditure. Certain of these recom- 
mendations have been approved by 
the Petroleum Administration for 
War, and the equipment is already 
in operation or in the course of con- 
struction. 

This committee also charted in de- 
tail the operations of each refiner 
with respect to the production of 
various lubricating oils for the pur- 
pose of further examination and in 
order to recommend just how these 


facilities could be used to best ad- 
vantage, separately or in conjunction 
with equipment available at other re- 
fineries in that area, to increase the 
production of various lubricating oils 
required by the government. Nat- 
urally, such a survey could only be 
made with the full cooperation of 
the management of these plants, and 
the grateful appreciation of the com- 
mittee as a whole is hereby expressed 
to these companies for their willing 
assistance in simplifying this task. 


Demand and Supply 


With the information obtained in 
the above manner, the committee ‘was 
able to consult with the representa- 
tives of the Petroleum Administration 
for War for the purpose of developing 
potential production against demand, 
considering the desirability of build- 
ing up surplus stocks, and preparing 
for future estimated demand as 
projected by the government agen- 
cies—with the result that we are rea- 
sonably confident that the supply of 
lubricants for both the war services 
and the war industries will be found 
to be neither too little nor too late. 

More recently a survey was made 
by the subcommittee on microcrystal- 
line wax, and the Petroleum Adminis- 
tration for War has been supplied 
with information showing the supply 
of microcrystalline wax and petro- 
latum in the country, the quantities 
by companies of microcrystalline wax 
now being produced or which are 
scheduled to be produced in the near 
future, and additional information on 
various factors affecting the produc- 
tion of microcrystalline wax. 

Specifications 

The subcommittee on specifications 
works in close cooperation with the 
armed services and government 
agencies that write the specifications 
for various lubricating oils, and has 
been active in recommending revised 
specifications for microcrystalline 
waxes as well as the preparation of 
data bearing on possible revisions of 
specifications for various grades of 
lubricating oil, particularly in rela- 
tion to possible increases in produc- 
tion permitted by such revised speci- 
fications. 

The LOAC meets at intervals of 
from 1 to 2 months and, due to the 
fact that a majority of the member- 
ship is located in or adjacent to New 
York, N. Y., its neetings are held 
there. Because of the nature of its 
work, the contents of all of its re- 
ports, so far, have been classified, in 
line with military rules, as “confiden- 
tial.” When the war is over and the 
full story can be told, it will be evi- 
dent that the members of the LOAC 
and of its various subcommittees de- 
serve much credit for the untiring 
and effective way in which they have 
worked to assure that there would 
be no failure in “oiling the war ma- 
chine.” 
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In the supply business we are reminded of self-evident facts by 


the twenty-fourth annual meeting of the American Petroleum 


Institute which started November 8th in the Palmer House at 
Chicago. gq We are reminded, for instance, that supply 
house stocks were essentially a nightmare of misfits before 
the A. P. |. perfected dimensional standards to dissipate the 
hodgepodge. I We are reminded, too, that the technical 
discussions and constructive activities of the organization have 
been of inestimable value not only to the petroleum industry, 
but to all who serve it and to all it serves. @] The A. P. I. is 
an institution peculiarly American in ideals, functions and 


achievements. 
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Influence of Fluid Saturation on 
Secondary Recovery of Oil 


cers the early days of the oil in- 
dustry it has been recognized that 
the fluid content of reservoirs has a 
great effect on the productivity of 
oil wells. No oil man has ever ques- 
tioned that the three fluids: oil, gas, 
and water, are intimately associated 
in the reservoir, and that the relative 
amount of each present determines 
the relative production of each in the 
well. Only recently, however, has the 
quantitative effect of the amount of 
each fluid on the production been 
investigated; and, in spite of a great 
deal of laboratory and _ theoretical 
work, the relationships have not been 
entirely worked out. Frequently they 
are complex. 

At the outset it should be under- 
stood that nearly all producing oil 
wells penetrate beds of sand that are 
physically distinct, and often separat- 
ed by relatively impermeable part- 
ings. The physical characteristics of 
the sand, such as porosity and per- 
meability, are almost always differ- 
ent, and frequently the fluid satura- 
tions in these beds also vary. For ex- 
ample, it is quite common for a sand 
body to be largely filled with gas at 
the top of the producing sand, oil 
in the central part, and water at the 
bottom. Each bed then will discharge 
principally its characteristic fluid, and 
the production of the well will be 
the sum of the three fluids. This state- 
ment although elementary, requires 
emphasis; because in theoretical dis- 
cussions and calculations it is usually 
necessary to postulate a homogeneous 
medium and sometimes, before the 
conclusion has been reached, the 
reader is likely to forget that the 
theory applies only to a hypothetical 
and possibly wholly imaginary condi- 
tion. 

All wells produce their fluids un- 
der the influence of a pressure gradi- 
ent existing between the reservoir 
and the bore hole. Inasmuch as the 
production of most oil fields is ac- 
companied by a decline in pressure, 
the individual well production near- 
ly always decreases as the reservoir 
pressure is dissipated. The capacity 
of a well to produce may conveni- 
ently be expressed by the “produc- 
tivity index,” which usually is de- 
fined as the barrels of oil produced 
per day per pound per square inch 


*Forest.. Oil Corp., Bradford, Pa. Pub- 
lished by permission of Forest Oil Corp. 
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The greater the remaining oil sat- 
uration of a sand, the larger the 
fraction of that oil that can 
be recovered by secondary-recov- 
ery methods. The cost of producing 
oil increases as the production per 
well decreases. For these reasons 
it is economically important to 
start pressure-control operations as 
early as possible in the life of a 
pool. In the case of old pools the 
longer secondary-recovery opera- 
tions are postponed, the higher will 
be the cost per barrel of recovering 
the oil. This slightly abridged paper 
presented before Division of Pro- 
duction, Chicago, November 8-11. 


drop of pressure in the reservoir. The 
productivity index is determined by 
the specific permeability of the sand.’ 
It is more exactly determined by the 
relative permeability to oil, because 
in many cases the other two phases 
are also moving in the sand. 
Laboratory work has established 
that the relative permeability of the 
sand to each of the three phases de- 
pends on the amount of each phase 
present in the sand. Relative permea- 
bility is the actual permeability of 
the sand to the phase in question di- 
vided by the permeability of the sand 
if it were saturated wholly with that 
phase. More simply, if less precisely 
stated, a sand will be less permeable 
to oil if it contains both oil and water 
than if it contains only oil. Numer- 
ous investigators have studied the ef- 
fect of the saturation of the sand 
to the phase in question on the rela- 
tive permeability. Wyckoff and Bot- 
set? have shown that, when gas and 
liquid flow simultaneously through a 
sand, the permeability to gas de- 
creases as the liquid saturation is in- 
creased. Similarly, the permeability 
to liquid increases as the liquid sat- 
uration increases. They also demon- 
strate that the gas-liquid ratio is de- 
termined by the relative permeabili- 
ties of the sand to the two phases, 
and by their relative viscosities. 
Leverett and Lewis’ extended. the 
study to the flow of the three phases: 
oil, gas, and water. Their work re- 


vealed that the relative permeability 
to oil was less than 1 per cent of 
the specific permeability when the 
oil saturation of the core was less 
than 20 per cent. Similar relation- 
ships hold for the other phases. The 
condition where appreciable amounts 
of all three phases can flow in a sand 
is thus restricted to a rather narrow 
range of saturation. This range has 
varied between 40 to 60 per cent wa- 
ter, 25 to 45 per cent oil, and 15 to 
30 per cent gas. Conditions where 
the volume of gas is several hundred 
times the volume of liquid flowing 
are common in oil production. Dis- 
regarding the gas-liquid ratio, the 
composition of the liquid part of the 
flowing stream will be 10 times as 
much water as oil for oil saturations 
between 20 and 30 per cent, and 10 
times as much oil as water for wa- 
ter saturation between 30 and 40 per. 
cent; for saturation ranges between 
40 water, 30 oil and 55 water, 45 oil, 
considerable quantities of both oil and 
water will be present in the flowing 
stream. 

The permeability of a sand to gas 
increases very rapidly as the liquid 
saturation decreases. For liquid sat- 
urations as high as 75 per cent the 
volume of gas in the flowing stream 
is very high, and a well in this con- 
dition will produce at a high gas-oil 
ratio. 

From the foregoing discussion it is 
apparent that a small change in the 
fluid-saturation relations in the sand 
will cause a large change in the rela- 
tive permeability of the sand to any 
of the three phases, thereby affect- 
ing the relative amount of each phase 
produced. Under these conditions a 
sand may contain up to 30 per cent 
or more water and produce none at 
the well. 


Effect of Saturations on Recovery 


It has long been obvious that the 
amount of oil which may be recov- 
ered from a partly depleted sand by 
secondary-recovery methods, using 
either gas or water drive, is depend- 
ent upon the amount of oil remaining 
in the sand. Laboratory work, the 
results of which have been discussed 
hereinbefore, has shown that, when a 
sand contains less than 20 per cent 
oil, practically no oil will flow 
through it. It is, therefore, impossible 
as a rule to obtain oil frem a sand 
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with 20 per cent or less oil satura- 
tion. To obtain oil from a sand of 
even 25 per cent saturation might re- 
quire the passing of large and un- 
economic quantities of gas or water 
through it. Therefore, it may be 
roughly stated that the oil satura- 
tion of the sand may be reduced to 
somewhere in the neighborhood of 
25 per cent; ie., the fraction of the 
oil in place that may be regarded as 
recoverable is the actual oil satura- 
tion in per cent, less about 25 per 
cent, divided by the actual oil satura- 
tion. Obviously, it would be very mis- 
leading to determine the total oil con- 
tent percentage per acre and then 
assume that a certain percentage of 
that was recoverable. Neither is it 
possible to determine the total con- 
tent of oil in barrels per acre-foot 
and assume that a fraction of that 
is recoverable. A sand with a porosity 
of 25 per cent containing 500 bbl. per 
acre-foot has a saturation of 26 per 
cent, whereas a sand of 15 per cent 
porosity containing the same amount 
of oil has a saturation of 43 per cent. 
If the residual saturation is 25 per 
cent, no oil could be recovered from 
the first sand, and 210 bbl. per acre- 
foot from the second. 


The amount of gas or water which 
might be driven through the sand in 
order to recover the oil is almost as 
important a consideration as_ the 
amount of oil that will be recovered. 
The amount of gas or water injected 
per barrel of oil recovered will be 
called the injected gas-oil ratio or in- 
jected water-oil ratio. This ratio varies 
during the life of the flood, becoming 
very high as more and more indi- 
vidual strata are flushed of their oil. 
In the following discussion these 
terms refer to the ratio during the 
early life of the flood unless quali- 
fied. 


The injected gas-oil ratio is deter- 
mined by- the ratio of the amount 
of pore space occupied by gas to 
that occupied by liquid. The injected 
gas-oil ratio should vary geometrical- 
ly with the gas-liquid-saturation ratio 
in the sand. At a liquid saturation of 
about 80 per cent the gas-oil ratio 
will be about 5 cu. ft. per bbl. where- 
as‘at a liquid saturation of about 60 
per cent the gas-oil ratio will be 
about 5,000 cu. ft. per bbl. (without 
taking into account the gas that may 
be dissolved in the oil). These figures 
are based on deductions from labora- 
tory work,‘ whereas the injected gas- 
oil ratios in actual operations are 
probably greater. They illustrate, 
however, the large change in injected 
gas-oil ratios caused by a small 
change in liquid saturation. It makes 
very little difference whether the 
liquid is water or oil. Consequently, 
if the liquid were all oil, practically 
none could be recovered even if the 
saturation were 30 per cent. If the 
liquid saturation was 60 per cent, of 
which 30 per cent was oil and 30 per 
(Continued on page 280) 
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Diaphragm Case or for surface instrument 
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HY Type 1400 Bourdon Tube Actuated Pressure Control 
Pilot (Non-Recording) is designed to operate as a Vacuum or Pressure 
Control Pilot for pressures from vacuum to 5,000 Ibs. The Type 1400 
Pilot has a wide Throttling Range adjustment of from 0% to 200%. 
Thus, this Pilot is universally adaptable for services requiring 
extremely high sensitivity or for service conditions where wider 
Throttling Ranges are necessary to dampen the sensitivity. Wide 
throttling range overcomes cyclic or hunting action caused by over- 
sized control valves or other conditions existing in the system making 
lined-out pressure control difficult. 


The H-W Type 1400 Pressure Pilot is adaptable for: 


Vacuum Relief Control Pump Governor Control 
Vacuum Control Boiler Fuel Governor Control or 
Back-pressure Control any other installation where 


pilot operation makes for great- 
er sensitivity and smoother 
Fluid Pressure Control control. 


Reduced Pressure Control 


Write for Operation Bulletins describing H-W Pilot Control! Pilots, 
giving us detailed information of your control requirements 
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cent water, considerable quantities 
could be recovered at reasonable in- 
jected gas-oil ratios. If the liquid was 
70 per cent, of which 40 per cent was 
water and 30 per cent oil, the oil 
could be recovered at still better in- 
jected gas-oil ratios. Therefore, the 
oil saturation can be reduced to a 
lower value by gas drive if the sand 
also contains considerable quantities 
of water. 


Determination of Fluid Saturation 


Although no one would now ques- 
tion the necessity of taking cores be- 
fore the start of a secondary-recovery 
operation, and during its develop- 
ment, the interpretation of cores is 
still a difficult matter, Opinions as to 
the reliability of fluid saturations as 
ordinarily obtained by core analysis 
differ to an extraordinary degree. 
Some engineers in the eastern and 
Mid-Continent fields seem willing to 
accept the fluid saturations as de- 
termined by the cores as precisely 
the same as those in the sand, basing 
their calculations and predictions on 
these data without any question of 
the reliability of the cores. Others rec- 
ognize the possibility of contamina- 
tion, but feel able to allow for it, 
presumably by means of empirical 
factors based on the performance of 
actual operations.®* Still others report 
that core drilling with a conventional 
barrel does not permit an evaluation 
of the actual fluid saturations of the 
sand; that, in general, the oil satu- 
ration will be the minimum residual 
amount of oil left after water and 
gas-expansion drives."* It is obvious 
that the reliability of core analysis 
depends on the properties of the oil 
sand. The depth of the sand is anoth- 
er important factor. 

Until better coring technique has 
been perfected, the actual production 
of the well probably gives the most 
reliable indication of the fluid con- 
tent when combined with studies of 
bottom-hole samples. As laboratory 
data accumulate, it will probably be 
possible to estimate the fluid content 
of a sand quite accurately from its 
productivity index if the physical 
characteristics (porosity and perme- 
ability) of the sand are known. An 
interesting and extremely valuable 
use of this sort of data has been made 
by Higgins.’ Obviously, if both a 
water and oil sand are exposed in the 
same well, the resulting produced 
water-oil ratio cannot be used to es- 
timate the fluid saturations. This con- 
dition, although common, is by no 
means universal in the Mid-Continent 
and Appalachian areas where sec- 
ondary recovery is practiced. In most 
of the fields of West Virginia and 
Pennsylvania core analyses and other 
considerations indicate that, as a rule, 
the producing sand has rather similar 
fluid saturations throughout. De- 
partures from this rule can be recog- 
nized easily from general geological 
considerations. They include places 





where intrusive water from old wells 
has flooded portions of the sand, up- 
structure areas of high produced gas- 
oil ratios, and downstructure areas of 
high produced water-oil ratios. In 
such places it may be assumed that 
certain parts of the sand body have 
markedly different fluid saturations 
from the rest. 


Saturation Values in Certain Oil 
Fields 


The considerations outlined in the 
preceding paragraphs suggest that ac- 
tual fluid-saturation values as deter- 
mined from cores cannot be used ex- 
cept in restricted areas where sec- 
ondary-recovery operations have 
progressed sufficiently to determine 
empirically a relation between the 
values and actual recoveries. It 
would be very misleading to attempt 
to average, or even compare, satura- 
tion values in different districts. 

Insufficient data are publicly avail- 
able to compile a table showing the 
average oil and water saturations as 
determined by cores, and the actual 
recovery per acre, for a large num- 
ber of projects. Such a table would 
be very illuminating and valuable, 
subject to the reservations just stated; 
and it is hoped that some commercial 
laboratory or government organiza- 
tion may see fit to prepare one. 

In the Bradford field of Pennsyl- 
vania, where core analyses have been 
valuable and extensively used, oil 
saturations generally range from be- 
tween 40 and 50 per cent. Saturations 
of less than 40 per cent are fairly 
common. The figure 38 per cent is 
sometimes considered the minimum 
saturation commercially floodable, 
but it is generally conceded that other 
considerations are important. It is 
probable that in some _ instances 
sands with a lower saturation are 
being flooded, but a saturation of less 
than 35 per cent would be regarded 
as distinctly unfavorable. 

Water - saturation determinations 
vary somewhat according to the lab- 
oratory method used. They generally 
are considered to average between 20 
and 25 per cent throughout the field, 
and higher values are found only in 
areas flooded accidentally or inten- 
tionally by water, and in certain areas 
around the margin of the pool where 
edge-water conditions exist. The 
edge-water zones are quite definite, 
but the water has never encroached 
as the oil was withdrawn. Normal 
wells never produced appreciable 
amounts of water. 

In Bradford very poor recoveries 
have been obtained by gas drives. 
Gas-drive attempts were given up 
many years ago when the potential- 
ities of water flooding became ap- 
parent, and they were probably rath- 
er ineffective. Water drives have been 
notably successful. Recoveries range 
between 100 and 200 bbl. per acre- 
foot. Several cores have been taken 
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in areas flooded by water. Residual- 
saturation values after flooding are 
generally around 25 per cent, except 
in beds of low permeability through 
which the water had not passed. The 
banking effect of the water has been 
noted in certain cores in which oil 
saturations well over 50 per cent 
were obtained. 


In the Venango district of Pennsyl- 
vania oil saturations range between 
20 and 35 per cent. These may be con- 
sidered less reliable than the Brad- 
ford determinations because of the 
greater permeability of the sand. 
Water saturations range between 40 
and 60 per cent, and are nearly al- 
ways higher than the oil saturations. 
Wells naturally produce several times 
as much water as oil. Some of the 
produced water is probably intrusive, 
from old wells that had not been 
properly plugged, but a large part of 
it is unquestionably original connate 
water. Numerous attempts to water- 
flood have been made in this district. 
None of them was economically suc- 
cessful, and in nearly every case the 
water production of the wells in- 
creased with no sensible increase in 
oil production. However, in the early 
davs of the field accidental water 
drives frequently resulted in tempo- 
rarily increased oil production. It is 
possible that water drives were more 
effective when oil saturation was 
higher. 


In’ southwestern Pennsylvania and 
West Virginia few cores have been 
taken. Gas drives are in operation in 
numerous fields, especially in West 
Virginia. Most of these involve widely 
spaced input wells, and they are 
probably exceedingly inefficient. Not 
nearly enough cores have been taken 
to correlate the fluid-saturation val- 
ues with actual recoveries. A few 
cores show evidence of flushing. 

Some fields in southwestern Penn- 
sylvania and West Virginia show very 
large amounts of connate water, no- 
tably the Hundred-foot and Big Injun 
sand pools. In these sands it seems 
likely that the water is truly inter- 


stitial, and not from beds indistinct 


from the oil pays. Accounts agree that 
wells made large amounts of water 
from the time they were drilled, and 
that a well that made little water 
also made little oil. In many instances 
the water and oil production decline 
together. Few Hundred-foot pools 
have been repressured. There are 
several gas-drive projects in the Big 
Injun. Among these the Sistersville 
pool has been quite successful. There 
are no. extensive water-flooding 
projects in West Virginia. 

In Ohio gas repressuring, and es- 
pecially air repressuring, have been 
practiced for many years, notably in 
the Marietta district. Few cores have 
been taken, and the analyses of none 
are available to the author. In the 
Chatham-Lodi district water flood- 
ing recently has been successful. Oil 
saturations range from 40 to 45 per 
cent, and water saturations are about 
30 per cent, so that fluid conditions 
are very similar to Bradford—al- 
though porosity, and especially per- 
meability, are much greater. 

In Oklahoma water flooding has 
been very successful in the Nowata 
district. Here also fluid saturations 
are similar to Bradford, although 
porosity and permeability are much 
higher. Oil saturations range between 
40 and 50 per cent, with water sat- 
urations about 30 per cent. Here an 
oil saturation of below 35 per cent is 
regarded as definitely unfavorable. 

Similar conditions exist in the 
water-flood districts in eastern Kan- 
sas. Oil saturations are generally 
above 40 per cent, and sometimes 
range to over 50 per cent. Water sat- 
urations are nearly always less than 
the oil saturations. 

In Texas core data on two water- 
flooding projects published by Fan- 
cher” suggest that the cores may have 
been flushed, as the oil saturation of 
22 to 24 per cent is below the mini- 
mum residual saturation after flood- 
ing other areas. 


Conclusion 


Perhaps the most important single 
fact that determines the success of a 





secondary-recovery operation is the 
amount of oil recoverable. This 
amount is determined by the amount 
of oil in the sand. Possibly the next 
most important fact is the injected 
gas-oil or injected water-oil ratio 
necessary to recover this amount of 
oil. These ratios are determined by 
the gas and water saturations of the 
sand. It is clear that if these quan- 
tities were determinable by cores in 
advance of the heavy development 
expense incident to either gas or 
water drives, much of the hazard 
would be removed from secondary- 
recovery operations. The importance 
of further work on the fluid relation- 
ships in oil sands as they affect pro- 
ductivity indices, and on methods of 
obtaining representative cores, cannot 
be overemphasized. 
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QUESTIONS on TECHNOLOGY 


by W. L. Nelson 





Diameter of Stacks 


And Chimneys | 
How big a diameter should we use 
for steel stacks?—J. P. M. \ 


Stack (or chimney) dtaheses is 
mainly a function of the friction loss 
that can be sustained. This is an eco- 
nomic consideration and hence, it is 
necessary to estimate what friction 
losses can be sustained. The flue gas 
velocities suggested in Fig. 1 in the 
form of a set of curves, is based 
on the following friction losses: 


Height of stack Friction loss 


(ft.) (in. water) 
50 0.1 
80 De IE wily eae 0.06 
100 Vege 0.04 
200 : Sy 0.03 
Me i. .3. ieee 0.02 


Thus, a stack that is to produce a 
draft of 0.5 in. water would need to 
be designed for a static draft that is 
larger by the amounts indicated in 
the tabulation. 

Stacks for pipestills seldom need to 
be taller than 100 ft. and hence, a 
good average fig- 


This department was created for the purpose of aiding managers, 


superintendents, engineers, chemists and all those engaged in the 
various phases of plant operation; also those connected with the 
marketing and utilization of petroleum products. Readers are invited 
to submit their problems to W. L. Nelson, technical editor. Questions 
should be submitted in as much detail as possible. Inquiries must 
be signed, but only the given initials will be printed. The source 
of the question is considered to be confidential. Questions requiring 
a discussion of patents, extended computations, or a detailed study 
cannot be considered. When the matter is of general interest, a reply 


will be published within a reasonable time. 


tations from the following equation: 
fLV° 
b= 





DT 
in which 
h = draft, in. water 
f = friction factor, 0.008 
L = height, ft. 
V = velocity, ft./sec. 
D = diameter, ft. 
T = average temp., °F. abs. 


Butadiene-Diene References 


We note your Technical Question in 
The Oil and Gas Journal of October 
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equivalent to 
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flue gas volume 
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14, 1943, on methods for determining 
butenes. Can you give us similar in- 
formation on butadiene?—J.C.B. 


It must be remembered that this 
department cannot select analytical 
methods. The butadiene subcommittee 
of the technical advisory committee 
to the synthetic rubber committee 
of the PIWC is one source of infor- 
mation. Here are some references on 
analytical methods: 

Robey, Morrell & Vanderbit, “Some 
Improvements in Methods for the De- 
termination of Unsaturates in Hydro. 
Gases” (not for publication), A.C.S 
meeting, St. Louis, April 7-11 (1941). 

U.O.P. Method G-17-40, Butadiene 
in Gases, U.O.P. Laboratory Test 
Methods, Universal Oil Products Co., 
310 S. Michigan Avenue, Chicago, IIl. 

Birch and Scott, “Identification of 
Diolefins in Low Fractions from Va- 
por-Phase Gasoline,” Ind. Eng. Chem. 


24, 49 (1932). 


Tropsch and Mattox, “Determina- 
tion of Butadiene in Gases,” Ind. Eng. 
Chem., Anal. Ed. 6, 104 (1934). 

Martin, Gruse and Lowry, “Distri- 
bution of Gum-Forming Constituents 
in Cracked Gasolines,” Ind. Eng. 
Chem. 25, 381 (1933). 

Nelson, W. L., “Determination of 
Butadiene Stock for Rubber Manu- 
facture,” The Oil and Gas Journal, 
p. 41, Jan. 22, 1942, and p. 50, Oct. 
15, 1942. 

Farmer and Warren, J. Chem. Soc. 
32, 21 (1931). 

Robey, Morrell and Wiese, J. Am. 
Chem. Soc. 63, 627 (1941). 

McMillan, W.,. Ind. Eng. Chem., 
Anal. Ed. 8, 105 (1936). 

Suknevich and Chilingaryan, J. 
Appl. Chem. (U.S.S.R.) 4, 724 (1931). 

Kemp and Peters, Unsaturation of 
Butadiene and Related Polymers (as 
determined by iodine chloride addi- 
tion), Ind. Eng. Chem., Anal. Ed., 15, 
453 (1943). 
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SAVING BY SLOW PUMPING CYCLES 


yeeny operators recognize the fact 

that fast pumping rates at heav- 
ily loaded wells are a major source 
of repair expense. In many instances, 
the pumping stroke and speed of the 
pumping cycle are reduced and a 
slower rate of pumping is maintained. 
Such a procedure may result in de- 
creased repair costs but it also means 
that less oil is produced. A cost anal- 
ysis is then necessary to determine 
whether the well can be produced 
more profitably at the fast or slow 
pumping rate. 

Many of these wells produce large 
amounts of water and reducing the 
pumping speed a few strokes does 
not necessarily result in any great 
loss of oil production. For example, 
a well producing 500 bbl. of water 
and 10 bbl. of oil per day could be 
produced at the rate of 375 bbl. total 
fluid per day with a loss in produc- 
tiontion of only 2.6 bbl. oil per day. 

In many instances this slower rate 
of production may prevent overstress- 
ing of the sucker rods and overload- 
ing of surface equipment. Selection 
of wells where a slower pumping 
cycle should be used depends to a 
large extent on sound operating 
judgment, and any recommendations 


should be supported by complete cost ° 


and operating data. 


Wells with high repair costs per 
barrel of oil produced usually receive 
detailed study on the\part of any 
operator. In many instances, such 
wells are operating at a “book” loss. 
This does not always mean that the 
well is operating. at an actual loss 
since operating charges such as super- 


50 








TABLE 1 

c——Oil (bb1.)——. Revenue - Expe 7 

Year— Gross Net Oilsales Operating Repairs Total 
RR A Se ee ee 8,560 7,520 $8,420 $982 $1,854 $2,836 
ESB: SOR Sine Sear etn 8,012 7,020 7,860 916 2,743 3,659 
Mee hae, Ase ok 7,346 6,425 7,200 867 2,967 3,834 
_ ES Se Rh By” 3,968 3,470 3,885 902 3,093 3,995 
OE 2 ec, fovea, 3,014 2,686 3,010 979 2,117 3,096 

Estimate—Future 

I o6 cate t Pons Sane 2,800 2,448 2,740 980 1,200 2,180 
I de a ine cae 2,250 1,968 2,203 980 1,200 2,180 





visory, clerical, and other overhead 
expense are charged against the well 
on the accounting statement. Conse- 
quently, only that expense which 
could be eliminated by discontinuing 
operation of the particular well is 
considered in a cost analysis. 


Cost Statement 

A cost statement pertaining to such 
a well is shown in Fig. 1. This par- 
ticular well had a low fluid level, 
and was producing from a depth of 
approximately 4,000 ft. Large vol- 
umes of water were being produced 
and repair costs were excessive. A 
broken beam had occurred. Frequent 
belt replacements and numerous re- 
pairs to other surface equipment were 
necessary. Such expense items are 
usually characteristic of overloaded 
well equipment. The chief causes of 
subsurface equipment repair expense 
were “parted” sucker rods and fre- 
quent pump trouble. 

As noted in Table 1, the operating 
statement showed a profit for this 
well before 1942. During 1942 the 
total well expense exceeded the net 
revenue although the “eliminable” ex- 
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pense (shown as repairs) was still less 
than the revenue from oil sales. A 
breakdown of repair expense for 1942 
indicated that 28 pulling jobs had 
been occasioned by parted sucker 
rods, and that it was necessary to 
service the pump 14 times. 

Dynamometer tests were taken at 
this well in February 1942, at the 
normal pumping cycle of 29 by 62-in. 
s.p.m. At this speed and stroke the 
production amounted to 11 bbl. oil 
and 548 bbl. water. Under these con- 
ditions the maximum well load was 
18,100 Ib. and the polished-rod horse- 
power requirement was 39.2. In 
March 1942, the pumping cycle was 
changed to 24 by 44-in. s.p.m. At 
this speed and stroke the well pro- 
duction was 7.8 bbl. oil and 382 bbl. 
water. Dynamometer tests indicated 
that the maximum polished-rod load 
had been reduced to 15,800 lb. and 
that the polished-rod horsepower re- 
quirement was 25.8. 

Expense records for a period of 1 
year after the cycle reduction indi- 
cated that only six sucker-rod fail- 
ures had occurred. This compared 
favorably with the 28 sucker-rod fail- 
ures for the previous year. After the 
cycle reduction, the average pump 
service was 38 days as compared with 
26 days’ average service for the pre- 
vious year. Repairs to surface equip- 
ment also were reduced substantially 
by the slower pumping cycle. The 
average monthly repair expense at 
the fast pumping rate was $258 per 
month. This compared with $98 per 
month after the change in pumping 
cycle. 

On the basis of the well tests, men- 
tioned previously, the loss in revenue 
from oil sales amounted to $112 per 
month. Since the repair expense had 
been reduced $160 per month, the 
advantages of the slower pumping 
speed were apparent. It will be noted 
from Table 1 that a profit was an- 
ticipated for the next 2 years of oper- 


| 


j 
' 
j 
4 
: 
: 
i 


ey Tee 


| Fig. 1 ation. 


NOVEMBER 11, 1943 285 














The oil industry, our biggest 


customer in time of peace, _ that the oil company we serve 
continues to hold that posi- can continue tobe on time with 
tion and we consider that we _—_ enough of the petroleum prod- 
have no greater responsibility | ucts which are soindispensable 
than to continue to be on time __ to the prosecution of the war. 


with enough electric service so 








: GULF STATES UTILITIES COMPANY 


General Offices: Beaumont, Texas; 
Baton Rouge and Lake Charles, La. 
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_, Engincching Gundamentals 


A WEEKLY FEATURE OF THE OIL AND GAS JOURNAL 


DEVIATION INSTRUMENTS 


eu eie-samnls used for measuring 
the angle of deviation of a well 
bore from a vertical course, without 
regard to the compass direction of 
such deviation, will be termed in this 
series “deviation instruments.” 

Since the primary aim in drilling 
the average well is to keep it vertical 
within close limits, there is no need 
to measure the direction of any small 
deviation that may occur, and devia- 
tion instruments give complete infor- 
mation concerning the course of the 
drilled hole in such a well. 





Fig. 1 
(left) 


Fig. 2 
(below) 


All deviation instruments now in 
use employ gravitational force in 
making a measurement. They may be 
divided into two general groups ac- 
cording to the basic device used in 
recording, by means of gravitational 
force, the deflection of a well bore 
from vertical. These two general 
groups are: (1) fluid methods, (2) 
plumb-bob methods. 


Fluid Methods 


This type of instrument depends 
for its operation upon the fact that 
the surface of a liquid, in an unfilled 
hollow vessel with a diameter greater 
than that of a capillary tube, is al- 
ways horizontal. Instruments of this 
type are run into the well to the de- 
sired point and a record taken of the 
position of a liquid level in a cylin- 
drical container with respect to the 
axis of the instrument. The instru- 
ment is run in such a manner that 
its axis is in alignment with the well 
bore at the test point, and thus the 
record gives a measure of the angle 

of deviation of the 
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well bore from ver- 
tical at that point. 

The acid bottle 
was one of the first 
deviation methods 
developed. It was 
widely used _ for 
many years but has 
now been largely 
replaced by more 
modern _instru- 
ments. The method 
involves the use of 
a little hydrofluoric 
acid in a small cyl- 
indrical glass bot- 
tle. Referring to Fig. 
1, the bottle (B) 
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after being partly 
filled with the acid 
(A) is placed in a 
protective steel case 
(C) which is at- 
tached to a wire 
line and lowered 
into the well to the 
point at which the 
deviation measure- 
ment is desired and 
allowed to remain 
at rest for about 15 
minutes. While the 
bottle is at _ rest, 
the level surface of 


No. 112 


the acid in the bottle will etch its 
position on the inside wall of the 
bottle. The protective case in which 
the bottle is run is of sufficient length 


‘that the axis of the bottle will be in 


close alignment with the axis of the 
drilled hole. When the bottle is with- 
drawn the angle between the plane 
of the etched ring around the bottle 
and a circular cross-section perpen- 
dicular to the axis of the bottle can 
be measured and recorded as the de- 
viation of the hole from vertical at 
the point of measurement, i 
The acid used is commercial hydro- 
fluoric diluted with an equal volume 
of water. One of the principal weak- 
nesses of this method lies in the fact 
that the deviation cannot be read 
with sufficient accuracy to satisfy 
some operators. This inaccuracy is 
due principally to the “fuzzy” nature 
of the ring etched on the glass bottle 


by the acid. The etched ring can often . 


be made more clearly defined by 
proper attention to the strength of 
the acid used, by allowing the bottle 
to remain longer at the testing point, 
by placing a little light lubricating 
oil on top of the acid in the bottle 
to reduce the concavity of the acid 
meniscus, and by rapidly running and 
pulling the bottle to prevent exces- 
sive action of the acid on the inner 
surface of the bottle when not at the 
testing point. 

Another instrument which measures 
deviation by recording the position of 
a liquid surface in a cylindrical con- 
tainer is illustrated in Fig. 2. The re- 
cording fluid used in this instrument 
is a liquid dye. The record is obtained 
on a paper chart which can be re- 
moved from the instrument and flat- 
tened out for reading the deviation. 

This instrument consists of four 
cylindrical chambers screwed togeth- 
er vertically as shown in Fig. 2. In 
operation, a chart is placed in the 
recording chamber (12), the proper 
size of orifice (6) is placed at the bot- 
tom of the orifice chamber (4), the 
four chambers are then screwed to- 
gether, the cap (1) is removed, and a 
measured amount of the recording 
liquid is poured into the orifice cham- 
ber. The instrument is then placed 
in a protective case and immediately 
started into the hole. 

The orifice allows the recording 
fluid to run into the delivery cham- 
ber while the instrument is going 
into the well. Shortly after the instru- 


| Series prepared by Glenn M. Stearns. associate professor of petroleum engineering. University of Oklahoma 
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ment reaches the testing point and 
is stopped, the delivery chamber has 
filled up to the level of the top of 
the delivery siphon (8) and the fluid 
down to the open end of the siphon 
will run through into the recording 
chamber. When the recording cham- 
ber fills to the top of the recording 
siphon (13), the fluid then runs out 
into the receiving chamber before 
the instrument is moved from the 
testing point. The small amount of 
recording fluid left below the open 
end of the recording siphon drains 
into the receiving chamber (16) 
through the small hole provided at 
the bottom of the recording cham- 
ber, which prevents splashing the 
chart when withdrawing the instru- 
ment from the well. 

The liquid dye in passing through 
the recording chamber stains the 
lower part of the recording paper and 
leaves a record on the paper of the 
position of the liquid level. The chart 
is provided with equally-spaced hor- 
izontal lines which are so drawn that 
one space represents 1 degree of de- 
viation for angles below 10°. In order 
to determine the deviation in degrees 
(for angles between 0° and 10°) the 
number of vertical spaces between 
the high and low points of the sinuous 
wave curve on the chart are counted. 
A special scale is used for angles ex- 
ceeding 10°. 

Plumb-Bob Methods 


The plumb-bob methods all depend 
upon the measurement of the horizon- 
tal displacement of the center of a 
plumb bob from the center of a con- 
centrically-lined disk chart. That is, 
when the instrument is in a vertical 
position the point of a suspended 
plumb bob is in line with the center 
of the disk-shaped recording chart, 
but when the instrument is not in a 
vertical position the plumb bob will 
swing away from the center of the 
chart by an amount that is propor- 
tional to the deviation from vertical. 

In (A) of Fig. 3, a vertical section 
is shown of a plumb bob swinging di- 
rectly above the center of a chart 
when the axis of the instrument is 
in a vertical position. In (B) of Fig. 3 
a horizontal view of the chart is 
shown with the point of the freely- 
swinging plumb bob coinciding with 
center of the chart. In (C) and (D) the 
axis of the instrument is off vertical 
by an amount as indicated by the 
angle «. Since the plumb bob will 
maintain a vertical position due to 
gravitational attraction, the point of 
the plumb bob is displaced from the 
center of the chart by a certain hori- 
zontal distance, d, the amount of 
which depends upon the value of the 
deviation angle «. The horizontal dis- 





Engineering Fundamentals 


placement of the plumb bob point for 
a given angle of deviation is influ- 
enced also by the effective length of 
the suspended plumb bob. Thus, to 
measure a larger angle on a given 
size of chart, it is necessary only to 
use a shorter suspension (between 
fixed attachment and plumb bob 
point). In this way, any given instru- 
ment can use a long plumb bob unit 
for measuring small angles with a 
high degree of accuracy; or for meas- 
uring larger angles on a chart of the 
same diameter, a shorter plumb bob 
unit can be placed in the same in- 
strument. Naturally, the use of a dif- 
ferent length of plumb bob unit re- 
quires the use of a different calibra- 
tion on the recording disk. 

The principles of operation of va- 
rious instruments in this class differ 
principally in the manner in which 
the position of the plumb bob point 
is recorded on the disk chart when 
the instrument is at the testing depth 
in the well. One method of recording 
consists of pricking a paper or cellu- 
loid chart: with the sharp point of 
the plumb bob, the time of contact 
of the bob and the chart being gov- 
erned by a clock mechanism. 


Another method provides a dry- 
cell battery circuit which is closed 
at the proper time by the action of 
a clock. The closing of the circuit 
lights some bulbs and records on a 
photographic film the position of a 
set of cross hairs, carried by the bob, 
with reference to the center of the 
chart. Instruments of this type are 
provided with a means of loading 
with disks in daylight without expos- 
ing the film, and are also provided 
with a “daylight developer” by which 
the film can be removed from the in- 
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strument and developed immediately 
after withdrawal from the well. 


Another plumb-bob instrument em- 
ploys an electrochemical action fer 
recording the position of the bob. 
This instrument does not use a timing 
device, but produces a record auto- 
matically within 1 minute after hav- 
ing come to rest at the depth where 
the record is desired. This is accom- 
plished by placing the point of the 
plumb bob in constant contact with 
a special chemically treated paper 
disk. A weak electric current from 
dry-cell batteries flows continuously 
through the bob and disk. When the 
instrument is stopped and the bob 
comes to rest for at least 1 minute 
a readable record is produced by 
electrochemical action. By varying 
the length of time that this instru- 
ment is allowed to remain at rest, 
three different readings can be taken 
at various depths in a well during 
one run; and the reading for each 
depth can be identified by the size 
of the dot produced on the chart, 
since the size of the dot depends upon 
the resting time. 


Protective Casings 


There are three general types of 
protective casing available for run- 
ning deviation instruments. These are: 

1. The wire-line type as illustrated 
in Fig. 1 which is run either on a 
small-diameter measuring line inside 
the drill pipe or in a bailer on a 
sand line in open hole or casing. 

2. The go-devil type, with a shock- 
absorber nose and with or without 
spring steel guides, which is dropped 
inside rotary drill pipe, to be retrieved 
when the drill pipe is withdrawn 
from the hole for some other purpose. 

3. The core-barrel type, which is 
so designed as to allow making a de- 
viation test in connection with the 
taking of a core with a wire-line core 
barrel. This casing is so made as to fit 
a core-barrel overshot at the top and 
is thus attached to the coring line. 
The bottom of the casing carries 
another overshot which fits either 
the core-barrel or bit plug. With this 
casing, a trip is made to get the bit 
plug previous to coring or to obtain 
a core already cut, and at the same 
time a deviation record is obtained 
by allowing a short resting period at 
the bottom of the hole. Using this 
type of casing, the trip to the bottom 
of the hole and back serves two pur- 
poses and thus saves time. 
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protect you agaist pult-outs! 





When the demand for new oil reserves 
increases drilling operations, you'll be 
working on borrowed time. So, guard 
against time losses due to pull-outs. Check 
into the joint strength of Republic 
Electric Weld Casing. 


See the clean, strong threads—all accu- 
rately gauged for size, depth, lead and 
taper over their entire length. Notice the 
heavy metal under the threads for strength. 
That’s why uniform wall thickness and 
roundness are closely checked. These are 

typical of the many Republic steps to pre- sushi debuted ant chaos 3 edt se ng 
vent pull-outs, speed running time and 
insure high collapse resistance. 





of oil country goods. And that’s why you'll 
be ahead when you specify Republic Elec- 
Republic’s advanced production and test- tric Weld Casing on your drilling projects. 
ing methods equip many products for their 
tough jobs on the war fuel production Ripulliy Cisiag deat gee 

. ° . . epuolic Casing jeatures, ge e 
front. The quality they build into Republic Pipe of Progress”, a 44-page pictorial 
Alloy Steels, Sheets and Plates, Electric volume of facts. Sent on request only. 
Weld Line Pipe, Electrunite Tubes and 


Upson Quality Studs, Bolts and Nuts mean REPUBLIC STEEL CORPORATION 


: General Offices: Cleveland, Ohio 
longer service DOW and after the war. Berger Manufacturing Division . Culvert Division 
Niles Steel Products Division ¢ Steel.and Tubes Division 


That’s why Republic is a top rank supplier poten Pen eee nae, muniine Won take Pe 
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PERMEABILITY as Related to 


PRODUCTIVITY INDEX 


by Norris Johnston* and John E. Sherborne‘ 


[ues the past several years at- 
tention has been focused with in- 
creasing intensity upon the problems 
involved in the flow of oil, gas, and 
water in the porous media which com- 
prise our oil pools. 

It ‘matters little whether the petro- 
leum engineer is concerned with 
problems relating to well spacing, in- 
creasing potential production, increas- 
ing ultimate recovery or, in fact, al- 
most any problem involving produc- 
tion from a petroleum reservoir; final- 
ly he is confronted by an inadequate 
amount of information pertaining to 
the mechanics of flow in the reser- 
voir. This arises not from the scarcity 
of information which has been pub- 
lished in the field, for since the origi- 
nal work of Darcy*® in 1856 and the 
noteworthy contributions of King and 
Slichter” in 1899, many hydrologists 
and physicists and, in recent years, 
many petroleum engineers, have in- 
vestigated fluid flow in porous me- 
dia. Instead, the difficulty arises from 
the fact that by far the greater part 
of the work has been confined to 
homogeneous flow, whereas only a 
few investigators have published ma- 
terial relative to heterogeneous flow 
in porous media. 

Experimental work with hetero- 
geneous systems is difficult to per- 
form, and to date it has not been 
found practicable to institute routine 
permeability measurements involv- 
ing heterogeneous flow. For these 
reasons it has been found necessary 
to attempt to relate information ob- 
tained, for the most part, from homo- 
geneous flow studies to the actual be- 
havior of wells and reservoirs. 

The present-day efforts to evaluate 
reservoir behavior fall, primarily, in- 
to two classes: 

1. The application of Darcy’s law 
for homogeneous flow, with modifi- 
cations for the heterogeneity of the 
system and with suitable adjustments 
for variations in the condition of the 
fluid ocurring during the flow process. 

2. The empirical correlation of well 
productivity indices with homogene- 
ous-fluid permeabilities. 

Although this paper is primarily 
concerned with the second method of 
evaluating well performance, it can 
be shown that both methods are 

*General Petroleum Corp., Los Angeles, 
Calif. tUnion Oil Co. of California, Los 
Angeles, Calif. 


closely related and that the factors 
which are influential in one method 
are also equally effective in the 
other. For this reason it is deemed 
advisable to discuss briefly these fac- 
tors before discussing the empirical 
relationship studied by the writers. 


Fundamentals 


It is well known that, for the flow 
of homogeneous fluid through a po- 
rous medium under steady-state con- 
ditions, the volume rate Q at which 
liquid will flow radially into a well 
bore is given by the formula: 





27kh4P 27kh(P- — Pw) 
Q= = (1) 
Te Te 
# loge — » loge — 
Tw [wv 


where k is the permeability of the 
porous body; h is its thickness; » is 
the viscosity of the fluid in the reser- 
voir; 4P is the pressure differential 
between the well and the parts of the 
reservoir relatively unaffected by the 
well, a distance from the well given 
by re; and rw is the well radius. The 
foregoing equation, which will be 
recognized as an expression of Darcy’s 
law, assumes incompressibility of the 
liquid. If the fluid were one which 
would essentially obey the perfect 
gas law, the rate of flow Q into the 
well would be given by the ex- 
pression: 


27kh (P-? — Pr’) 
Q= (2) 
Te 
# loge — 
Iw 





Inasmuch as the writers have insuf- 
ficient data at present to evaluate gas 
reservoirs empirically, the discussion 
will be confined to flow of liquids 
and, consequently, primarily will in- 
volve Equation 1. 

Wells are classified by means of the 
productivity index”™ which is equal 
to the number of barrels per day of 
gross liquid* produced per pound per 
square inch pressure differential ex- 


*Terms used in this paper are as defined 
in the “glossary relating to reservoir be- 
havior,” published in tentative form in 
API. Production Bull. 228, p. 86 (1941); 
to be presented in revised form before the 
API. Topical Committee on Production 
Technology, Nov. 1943, Chicago. 
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API. 


The variables affecting the radial- 
flow formula are discussed quanti- 
tatively. The importance of reser- 
voir viscosity of oil is shown to be 
equal to that of sand permeability 
itself in determining flow. A modi- 
fied specific productivity-index 
function is developed which bears 
a simple theoretical relationship to 
sand permeability. Pertinent data 
are tabulated on 141 California oil 
wells on which thorough core-anal- 
ysis and productivity-index data 
were available. The modified spe- 
cific productivity index function is 
studied graphically for these wells. 
The conclusion is reached that, al- 
though the well behavior for high- 
permeability sands approximates 
the theoretical, there is an increas 
ing deviation between actual per- 
formance and theoretical with de 
creasing permeability. Presented 
before A.P.I. Division of Production. 
Chicago, November 8-11. 


isting between the reservoir and the 
well bore: 
Q Q 
Py= — = —— (3) 


It is evident from Equation 1 that, 
everything else being constant, the 
amount of production to be expected 
from a well will be a direct function 
of the thickness of the productive 
zone. For this reason, in attempting 
to use well data as a means of evalu- 
ating the mechanics of oil production, 
the use of a factor involving thick- 
ness is desirable. The use of the term 
specific productivity index has been 
established in previous publica- 
tions.” * 

The specific productivity index is 
expressed as the number of barrels 
per day of gross liquid produced per 
pound per square inch pressure dif- 
ferential per foot of sand, and by the 
equation: 

Q 


SPI = = 
h(4P) h(Pe— Pr) 


(4) 





The specific productivity index for 
an homogeneous incompressible fluid 
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Bp a as Sa 0¥ HEN ARMSTRONG TRAPS replace inefficient 

drainage devices or old, obsolete traps, the result- 

ing steam saving usually is equivalent to a sizeable 
increase in boiler capacity. Here is how this is accom- 
plished. 

STEAM TIGHT VALVES. Armstrong valve parts remain 

steam tight for a long time because: 

1. Valves and seats are water-sealed at all times. 

2. Valves and seats are made of chrome steel. The 
parts are heat treated after machining. The ball 
valves are precision ground. Valves and seats are 
lapped together. 

3. Free floating lever lifts valve to seat without lever- 
age, minimizing wear. 

AUTOMATIC AIR ELIMINATION. This saves steam in 

several ways: 

1. No manual blowdown necessary to rid pipe or 
steam heated unit of air. 

2. Bypass valves not needed with Armstrong Traps. 
A bypass valve left open accidentally or on purpose 
will shrink boiler capacity a lot. 

3. By keeping air out of steam heated process equip- 
ment, work can be done in a shorter time, thereby 
reducing non-productive radiation losses. 


SELF-SCRUBBING ACTION. This saves steam because: 

1. It prevents accumulation of dirt which would inter- 
fere with trap operation. 

2. Dirt will not lodge between valve and seat to pre- 
vent tight closing of the trap valve. 

For more than thirty years, the Armstrong Machine 
Works has specialized on making inverted steam traps 
and Armstrong Representatives have specialized .on 
mastering trap selection and installation problems. Call 
on this combination to handle your trapping problems. 
Write today for Catalog. 


ARMSTRONG MACHINE WORKS 


868 Maple Street * Three Rivers, Michigan 
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A DEPENDABLE SOURCE OF COLD WATER .... keeps the processing 
equipment of one of the world’s largest synthetic rubber plants producing 
24 hours a day. This heavy duty, double induced draft water-cooling 
tower is equipped with twenty-four 12 foot diameter, adjustable pitch, 


propeller type fans . . . 37,000,000 gallons of water are cooled daily for 


use in the rubber process. 


WATER COOLING RQUIPMENT CORPORATION 


Affton Station « - St. Louis, Missouri 
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may be related to Equation 1 as fol- 
lows: 
2k 
SPI = = (5) 
h (P- — P«) Ye 
& loge — 
Iw 





For the case to which Equations 1 
through 6 apply, it is assumed that 
gross liquid and tank oil are identi- 
cal. Where an appreciable percentage 
of the production is water, these 
equations must be modified appro- 
priately. This will be discussed in 
more detail hereinafter. 


Factors Which Affect the Specific 
Productivity Index 


The formation-volume factor. — It 
will be noted that the SPI is given 
in terms of gross liquid at A.P.I. 
standard conditions.“ It is well rec- 
ognized that the volume occupied by 
tank oil under standard conditions 
does not represent the volume occu- 
pied by this oil when associated with 
its produced gas at reservoir condi- 
tions. Rather, in general, it will oc- 
cupy in the reservoir from one to 
two times as much space as it does 
at standard conditions. The volume 
to which a barrel of tank oil is in- 
creased by associating it with its gas 
under equilibrium reservoir condi- 
tions is known as the formation-vol- 
ume factor. Under some conditions 
free gas will exist in equilibrium with 
the liquid petroleum in the reservoir. 
Inasmuch as this paper deals with 
the flow of liquids, the volume of the 
saturated reservoir liquid has been 
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used instead of the formation-volume 
factor for these cases. It follows, then, 
that for the normal crude oil the SPI 
will be more closely approached by 
the relation: 

27k 





SPI = = (6) 
h (AP) Ye 
“u FVF loge — 


Iw 


The formation volume of the tank oil 
varies from place to place in the res- 
ervoir as the pressure and tempera- 
ture vary throughout the system, and 
a mean value must be assumed. As a 
result of the researches of Sage, 
Lacey, and coworkers,” and Katz and 
coworkers,” it is possible to predict 
reasonably well the formation-volume 
factor for a crude oil over a wide 
range of pressure, temperature, and 
gas-oil ratio, with a minimum of data. 
In Fig. 1 are presented two theoreti- 
cal curves showing the relationship 
between specific productivity index 
and permeability over the range of 
formation-volume factors generally 
encountered. 

It can be seen in Fig. 1 that, with- 
in this range, changes in the forma- 
tion-volume factor (FVF) have a 
small effect upon the productivity- 
permeability (SPI-k) relationship, 
relative to that caused by viscosity. 

Drainage radius. — The SPI is af- 
fected by the size of the well bore 
and the effective drainage radius as 
shown in Equation 5. It is evident 
that irregularities in the cylindrical 
surfaces defined by these radii will 
affect the SPI. The magnitude of 
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these irregularities and, in fact, the 
magnitude of the drainage radius are 
seldom known in practice, Indeed, 
the drainage radius is known not to 
be a constant, but varies throughout 
the productive life of the well.” For- 
tunately, however, relatively large 
variations in these radii have little 
effect upon the SPI. The effect that 
changes in the ratio of drainage ra- 
dius to well-bore radius have on the 
productivity-permeability relationship 
is shown in Fig. 2. : 

Viscosity. — Viscosity has a most 
profound effect upon the flow of oil 
through the reservoir. Viscosities of 
California crude oils under reservoir 
conditions vary from 30,000 centi- 
poises to as low as 0.1 centipoise. If 
condensate reservoirs were included, 
the range would be extended to about 
0.02 centipoise. There are plotted in 
Fig. 3 curves which show the theo- 
retical productivity-permeability re- 
lationship for different reservoir vis- 
cosities. It may be seen from these 
curves that the viscosity exerts as 
great an influence upon the flow of 
oil in the reservoir, as does the per- 
meability itself. 

The viscosity of the oil flowing in 
the reservoir may differ many fold 
from that of the tank oil. Tempera- 
ture, pressure, and dissolved gas con- 
tribute to this variation. A number of 
petroleum systems have been investi- 
gated”*™™* to determine the effect 
of the solution of gas at elevated tem- 
peratures and pressures. On the ba- 
sis of data thus obtained, efforts have 
been made to establish methods of 
predicting the viscosity of crude-oil 
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Fig. 2: Variation in specific productivity index with drainage radius 


Fig. 1: Variation in specific productivity index with formation 
volume . factor 
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systems under res- 
ervoir conditions.” 
It was recognized 
that such a meth- 
od might have 
limited application 


ent crudes. More 
recent data indi- 
cate that such va- 
riations do ex- 
ist?" However, 
there is such a 
scarcity of pub- 
lished data on the 
viscosity of multi- 
component sys- 
tems that the au- 
thors believe for 
this study the use 
of the method of 
prediction re- 
ferred to previous- 
ly herein is at 
present justified. 
Because of the 
utility of this 
method of predic- 
tion in the appli- 
cation of the data 
of this paper to reservoir-flow prob- 
lems, it.is repeated here. In this pro- 
cedure the viscosity of the tank oil is 
determined at atmospheric pressure 
and 100° F. If viscosity data are not 
available, a reasonably reliable value 
may be obtained from Fig. 4. This will 
be recognized as « of Equations 1 
through 6. For the calculations of flow 
conditions in the reservoir, this vis- 
cosity must be reduced to the viscos- 
ity of the reservoir oil. To do this the 
appropriate multiplying factor is ob- 
tained from Fig. 5 or Fig. 6, depend- 
ing upon the nature of the oil. Figs. 5 
and 6 represent reservoir viscosity 
expressed as per cent of tank-oil vis- 
cosity for Dominguez and Santa 
Maria Valley oils when associated 
with their respective gases at vari- 
ous pressures and _ temperatures. 
These curves are constructed from 
data determined by Sage and Lacey 
and. coworkers.”“ When no direct 
viscosity data were available, Fig. 5 
was used for crude oils having gravi- 
ties of 20° A.P.I. and higher, and Fig. 
6 was used for crude oils having 
gravities below 20° A.P.I. Equation 5 
then becomes: 


because of the ef- x 
fects which might & 
be introduced by Z 
the varying com- , 
positions of differ- |- 

> 


SPECIFIC 





Q 2ek 
SPI = = 
(h) (Pe — Pw) Te 
# FVF loge — 
Te 
(7) 
Fluid ity. — As indicated 


previously, the relatively small 
amount of experimental investigation 
of the flow of heterogeneous fluids 
reveals that the rate of flow of any 
one phase in the presence of appre- 
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Fig. 3: Variation in specific productivity index with viscosity 
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ciable quantities of other phases is 
reduced materially below that for an 
homogeneous fluid. The permeabil- 
ity to flow of a single fluid phase in 
the presence of other fluid phases is 
defined as the effective permeability. 
The effective permeability to oil is 
designated by K..** It has been shown 
further that, for any given system, 
the effective permeability k. is large- 
ly determined by the relative quan- 


*Nomenclature conforms to that of A.P.I. 
permeability code No. 272 


ABSOLUTE VISCOSITY AT 100 DEG F - CENTIPOISES 
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Fig. 4: Average viscosity as a function 
of gravity for California oils 





tities of the various phases present.” 
It is axiomatic that for any system 
containing heterogeneous fluids the 
effective permeability k» must re- 
place k in Equation 7. 


2rke 
SPI = (8) 
Te 
# (FVF) loge — 
Tw 


Formation heterogeneity.—In so far 
as the writers know, previous theo- 
retical and experimental investiga- 
tions have been confined with very 
few exceptions” to essentially homo- 
geneous porous solids. Very few for- 
mations are homogeneous, either lat- 
erally or vertically, for more than 
very short distances. It is true that, 
for a structure composed of relative- 
ly thin laminae separated by imper- 
vious barriers, the total rate of flow 
is merely the sum of the rates for 
the individual strata, each of which 
may be considered homogeneous. 
However, for the condition in which 
no barriers separate the previous 
layers, the mathematical analysis of 
the mechanics of the resulting oblique 
flow has appeared so complex as to 
have prohibited the working out of 
a general solution. Among these prob- 
lems only a special case for the flow 
of a single fluid through two adjacent 
disks of differing permeability has 
been solved.” Therefore, it has been 
found necessary to resort to a simple 
average of the available permeability 
data as obtained in the laboratory. 
Simple arithmetic and weighted av- 
erages have been tried on many wells 
and it has been found that, where 
frequent sampling has occurred, the 
arithmetic average is as satisfactory 
as a weighted average. It is possible 
that the application of statistical 
methods to the analysis of permea- 
bility data as recently presented by 
Law” may prove fruitful. However 
this may be, it does not appear pos- 
sible at present to evaluate quanti- 
tatively the magnitude of the effect 
that the nonhomogeneity of the po- 
rous body has upon the flow rela- 
tionship. 


Rapid Determination of SPI From 
Permeability Data 


If one wishes to express the spe- 
cific productivity index in terms of 
barrels per day per pound per square 
inch pressure differential per foot of 
sand, Equation 7 becomes: 


3.073k 
SPI = (9) 
Te 
# (FVF) log» — 
Te 








In this equation k is the average per- 
meability in darcys; « is the reservoir 
viscosity in centipoises; FVF is the 
formation-volume factor; re and re 
are drainage and well radii, respec- 
tively, in feet. This equation lends it- 
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Oficial U.S. Navy Photo 


When our troops landed in the Aleutians, they 
wore special clothing to protect them from 
**the world’s worst weather’ — constant rain, 
cold, dampness and fog. And to protect their 
vital stocks of gasoline and oil from the 
damage this kind of weather could cause, their 
drums were sealed with Tri-Sure Closures. 


All over the world, wherever the gas and oil 
for our planes and tanks need perfect protec- 
tion, you will find Tri-Sure Closures on guard 


— with an hermetic seal that prevents even 
a drop of moisture from reaching the con- 
tents of a drum. 


The dramatic story of the part these closures 
are playing in the war is told in ““We Were 
There,”’ a modern odyssey of history-making 
exploits in Africa, the Pacific, Tunis, the Aleu- 
tians, Java and Alaska. A beautifully bound, 
profusely illustrated copy of the De Luxe 
Edition will be sent free upon request. 


CLOSURES 


TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 


1943 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y¥. 




















os, 





WIZ 
Wi 


Wh 


tate 
S 



































° soo 1000 1500 


PERCENT OF GAS FREE VISCOSITY AT 100.DEG F 
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self to graphical solution by means 
of an alignment chart, such as that 
shown in Fig. 7. By means of this 
graph it is possible to determine the 
specific productivity index from the 
rermeability—provided the viscosity; 
formation-volume factor, and drain- 
age radius are known. If the effective 
permeability is known, it may be sub- 
stituted for the permeability—which 
will, of course, increase the accuracy 
of the result. 


Well Productivity as Related to Core 
Permeability 


Although nearly all of the values 
given in Table 1 were experimentally 
determined or obtained as previous- 
ly described, it has been necessary to 
estimate one factor for a few wells 
when the other data were reliable. 
.Such wells are grouped arbitrarily in 
the lowest “quality” classification. 
The data of Table 1 are plotted in 
Fig. 8. Here the specific productivity 
index is plotted as a direct function 
of the air permeability of cores from 
' each well, as was originally done by 
Pyle and Sherborne,* and later am- 
plified by Sherborne” and Johnston.” 
' It has been recognized by these 
authors that no such simple relation 
as this can be expected to account for 





2500 3000 


2000 
PRESSURE -LBS. PER SG.IN. 
Fig. 5: Viscosity reduction with gas saturation for Dominguez 


the performance 
of any given well. 
Nevertheless, the 
development of 
such a_ relation- 
ship, even though 
restricted in _ its 
scope to wells in 
reservoirs of sim- 
ilar nature, was 
felt to be justified 
for the following 
reasons: 

1. To aid in the 
prediction of well 
performance prior 
to completion. 

2. To aid in the 
evaluation of the 
quality of the well 
completion. 

3. To enhance 
our knowledge of 
the mechanics of 
fluid flow in res- 
ervoirs. 

The previously 
published curves 
showing this re- 
lationship for Cali- 
fornia wells have 
been questioned 
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Fig. 6: Viscosity reduction with gas saturation for Santa Maria 
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Fig. 7: Alignment chart for computing well productivity 





; 
i 
t : Sand Permea- 
i Quality thickness ability 
tI of data* (ft.) k SPI+ 
| d 39 8,500 0.0119 
‘SH d 46 7,000 0,00296 
Ms d 109 6,000 0.00300 
3 d 87 6,000 0.00261 
d 85 5,000 0.00458 
if c 95 3,820 0.0035 
| b 45 3,000 0,0162 
c 90 3,000 0.0067 
c 90 2,500 0.0087 
a 286 875 0.164 


*By “quality of data” (ratings a, b, c, d) is meant the frequency of permeability tests. Rating a means more than 1 sample for every 
| 2 ft. of sand; b means 1 sample for 2 ft. to 4 ft.; c means 1 sample for 4 ft. to 8 ft.; and d means that one sample represents more than 


TABLE 
Oil Cut 

gravity (per 

PIt (°A.P.1.) cent) 
0.465 14.4 8 
0.137 14.5 14 
0.325 14.7 25 
0.227 14.5 42 
0.385 14.6 4 
0.330 14.0 6 
0.73 15.3 1 
0.60 140 7 
0.78 13.8 30 
47.00 32.5 0 


8 ft. of sand, or that an estimate of some kind was necessary. 


i tSpecific productivity index. 
A (iy tProductivity index. 











1—SPI-k 
Reservoir 
2 in ‘ 
Tempera- Pres- Formation- of pe 
ture sure Gas-oil volume  (centi- 
(°F.) (PSI) ratio factor poises) (SPI) h¢(SPI) liner 
100 271 40 1.12 516 6.33 243 ame « 
100 430 65 1.12 390 1.11 51 witt 
100 330 50 1.12 400 1.01 110 ’ 
100 407 60 1.12 403 0.68 59 {ro 
100 407 60 1.12 384 1.90 162 . 
95 76 14 1.03 981 3.45 328 fo 
100 400 15 1.08 390 6.72 302 be 
95 253 40 1.03 765 4.95 445 d 
95 301 50 1.03 840 5.16 696 
205 3,260 620 1.36 0.46 0.010 2.86 P 
( 


* ‘Note: The authors’ Table 1 contained data on 141 wells. Consequently, this abreviated portion is used to show the factors pertinent: 


to their study. 
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A NEW BAASH-ROSS TOOL 


TO SIMPLIFY AND SAFEGUARD 
YOUR PRODUCTION OPERATIONS 


NE of the most important factors in the 
success of modern cementing and pro- 
duction operations is that you have 
complete control over your pack-off equip- 
ment at all times. And in wells where bridges 
or tight spots are encountered—or where the 
liner is set against bottom—conventional 
packers generally do not offer the full control 
so essential to today’s production methods. 





The new Baash-Ross Controlled Action Pack- 
ing Adapter is particularly engineered for just 
such operating conditions. It will not set acci- 
dentally, even under adverse hole conditions... 
it requires wo dangerous torque in the string 
for operation (vitally important where tubing 
is used)... and yet pack-off is simple, positive, 
and under full control from the surface at all 
times—without risky left-banding of string. 


ntrol at all fimes: 





> Your nearest Baash-Ross representative 
will be glad to show you how to simplify 
and safeguard your production operations 
with this latest Baash-Ross advancement. 
Or write Baash-Ross direct! 
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GASOLINE! 


That’s What They Need 


LET’S GIVE ‘EM PLENTY OF THIS “FIGHTING POWER” 


The Petroleum Industry is now being called upon to 
perform its greatest task .. . that of supplying sufficient 
quantities of oil and gasoline for invasion purposes. 
An unprecedented assignment! 

By no measure of calculations can anyone figure pre- 
cisely how much oil and gasoline will be needed to win 
this war, but the important factor is to give ’em all they 


bac billy kote Fower. 


need, when and where they need it, and without delay! 

The Utility Electric Power Companies have and will 
continue to cooperate to their fullest extent toward this 
end. Through their foresightedness, they have planned 
for sufficient capacity, which will help to produce all 
the “fighting power” needed. Just let us know when we 
can be of greater service. Our goal: is “VICTORY!” 





PETROLEUM ELECTRIC POWER ASSOCIATION 
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by investigators*'**"* with experi- 
ence in eastern and Mid-Continent 
areas. Fig. 8 is presented for compari- 
son of the direct data with modified 
data given hereinafter, and also to il- 
lustrate that, for the more diversified 
conditions existing in the reservoirs 
here represented, such a simple cor- 
relation is not adaptable without 
modification. It will be noted, how- 
ever, that, with the exception of a 
few wells of high permeability sand 
which also happened to have high- 
viscosity oil, the data represent es- 
sentially the same curves as those 
previously published for California 
wells as mentioned previously herein. 

Since the publication of these 
curves data have become available 
which permit a partial evaluation of 
some of the modifying factors. It is 
the present purpose to examine the 
productivity-permeability correlation 
in the light of these factors. This is 
most readily done by multiplying the 
specific productivity index by the 
formation-volume factor, the reser- 
voir viscosity of the oil, the log of 
the ratio of radii and, when neces- 
sary, by a factor for the water cut 
of the well. as shown by the follow- 
ing equation: 


Te 
SPI (FVF) (#) (ogw—) (1—C) 
Iw 
o(SPI) — 





3.073 
(10) 


where ¢(SPI) is the modified specific 
productivity index, and C is the frac- 
tion of gross production which is 
water. It is recognized that the fac- 
tor (1-C) does not necessarily repre- 
sent the proper correction for the 
presence of water. However, it is as- 
sumed to be very unlikely that oil 


and water are produced simultane-’ 


ously from the same portion of the 
formation. If this assumption is ac- 
cepted, and if there is included in 
the thickness (h) only the amount of 
sand associated with oil production, 
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Fig. 8: Specific productivity index as re- 
lated to permeability 
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Fig. 9: Modified relationship between per- 
meability and specific productivity index 






































then the cut factor (1-C) reduces the 
gross SPI to a function of the net oil 
production. For the relatively few 
wells which produced appreciable 
quantities of water included in this 
study (24 above 10 per cent), the 
above procedure has been applied. Of 
the wells studied, 74 had cuts of less 
than 1 per cent, and the great ma- 
jority of cuts were less than 10 per 
cent. Wells for which good data were 
available, but having high cuts, were 
included in order that the effect of 
the cut may be observed. With the 
exception of one well which had a 
cut of 76 per cent, but which is be- 
lieved to have been otherwise poorly 
completed, the points for the wells 
with high cuts are thoroughly inter- 
spersed with those from dry wells. 

For the thick, laminated structures 
encountered so generally in Califor- 
nia, it is virtually impossible to as- 
sign a value which will be represent- 
ative of the average drainage radius. 
Fortunately, howeyer, as is illustrated 
in Fig. 2, the choice of a value of 
2,000 for the ratio of the drainage 
radius to that of the well bore in 
most of the cases studied introduces 
less than 5 per cent error. Conse- 
quently, the value of 2,000, which is 
believed to be reasonably representa- 
tive of the ratio of the drainage ra- 
dius to well radius, has been used in 
evaluating ¢(SPI). Thus Equation 10 
is reduced to the following expres- 
sion: 


#(SPI) = 1.075 (SPI) () (FVF) “err 


This function, as related to permea- 
bility in millidarcys, is plotted in Fig. 
9. There is also plotted in Fig. 9 a line 
representing the theoretical relation- 
ship between SPI and k, in millidar- 
cys, for the conditions given by the 
equation: 


SPI = 0.000931k (12) 


In this equation a viscosity of 1 centi- 
poise, a formation-volume factor of 


1.0, a cut of 0 per cent, and a ratio of 
radii of 2,000 have been assumed. 


Interpretation of Results 


An inspection of Fig. 9 reveals that 
the application of all of the quantita- 
tively known factors to the simple 
relationship between k and SPI does 
surprisingly little to alter the spread 
of the points shown in Fig. 8, except 
for those points corresponding to high 
permeabilities and low-gravity high- 
viscosity oil. As can be seen, these 
particular values have been shifted 
to a position very close to the theo- 
retical curve. This is believed to re- 
sult from the fact that the wells rep- 
resented by these points are in reser- 
voirs in which there is little inter- 
stitial water and essentially no free 
gas. Flow under these conditions 
should approximate that given by 
Darcy’s law. 

The array of points in Fig. 9 is such 
that a reasonable curve can be drawn 
through the trend. The deviations of © 
the individual ¢(SPI) values from the 
curve have been determined for each 
value of permeability. To facilitate 
inspection of the data, these devia- 
tions have been expressed for points 
above the curve as the ratio of the 
actual #(SPI) to that of the curve for 
the same permeability. For points be- 
low the curve the reciprocal of this 
ratio has been taken. The deviations 
thus obtained are given in geometri- 
cal progression in Table 2—the points 
above the curve being shown as posi- 
tive values, and those below as nega- 
tive. For this method of presentation, 
a deviation ratio of 1.0 represents per- 
fect agreement with the curve. The 
average mean deviation of 2.98 is a 
clear indication that factors not rep- 
resented in Equation 11 have an im- 
portant effect upon the relationship. 
In fact, it can be seen from the maxi- 
mum deviations, which reach a mag- 
nitude of 17.8-fold, that these factors 
(as yet unexplained) are of para- 
mount importance. The effect of some 
of these factors such as fluid hetero- 
geneity, well completion, etc., will be 
discussed hereinafter. 

The deviation of the individual 
points from the theoretical curve 
have also been determined for each 
value of permeability, and have been 
expressed as the ratio of the theo- 





Fig. 10: Deviation of specific-productivity- 
index function from theoretical homogeneous- 
flow curve 






















How would you like to operate a seagoing 
compressor plant? These CLARK Balanced 


Opposed Compressors are operating over 20 
feet of water, atop of piling — a mile from shore 
in Lake Maracaibo, Venezuela. If there were 
the least horizontal vibration, the plant would 
long ago have gone for a ride in the lake. But 
these compressors are electric driven and 
employ the balanced opposed principle of com- 
pletely counterbalanced operation. Compressor 
cylinders are opposed, and pistons move in 
opposite directions simultaneously. 


This unit is especially adapted for locations 
where it is impossible to construct firm, solid 
foundations. It is widely used for natural gaso- 
line and vapor recovery plants, gas and air lift, 
refrigeration, and in‘ special process work, for 
which automatic control of pressures or volume 
can be readily built in. 


GLARK 
















This gas-lift plant operats 
without vibration, over 20 


feet of water, atop of piling 








Installation s two CLARK 
Balanced Opposed Electric 
CLARK BROS. CO., INC. Mt, aise tem. et 
abdie hal sizes rom Vv > 
Olean, New York, U.S.A. 1000 H.P., for pressures from 


26” vacuum to 3000 Ibs 


Domestic Sales Offices and Warehouses: Tulsa, 
Okla.; Houston, Tex.; Chicago, iil, (122 N. 
Michigan Ave.); Boston, Mass. (131 Clarendon 
St.); Huntington Park, Calif. (5715 Bicket St.) 
Foreign Offices: London, England; Avda Roque 
Saenz Pena, 832, Buenos Aires. 


AFFILIATED COMPANIES: Dresser Mfg. Co., 
Bradford, Pa.; Pacific Pump Works, Hunting- 
ton Park, Calif.; Bryant Heater Co., Cleveland, 
Ohio; Bovaird & Seyfang Mfg. Co., Bradford, Pa. 





























TABLE 2 


Deviation of Individual Values of ¢(SPI) 
From Actual Curve 








Number of deviations 
a We 
Range of deviation: Positive Negative 
J” See 30 
ee eas as 35 15 
Se aes bes a 9 7 
SO” ee 1 6 
ea eee 1 2 
|” 2a re 76 65 
Mean deviation ........ +2.73 —3.27 
Maximum deviation +172 —17.8 
Average mean deviation .... +2.98 
TABLE 3 
Deviation of Individual Values of ¢(SPI) 
Theoretical Curves 
Number of 
Range of deviations: samples 





3 
16 
56 
50 
12 
2 
Seeds ss 141 
Mean deviation ............... —30.9 
Maximum deviation ............ —443 





retical ¢(SPI) to that of the individ- 
ual values. These data are grouped in 
geometrical progression in Table 3. 
The mean deviation from the theo- 
retical so calculated is 30.9, whereas 
the maximum deviation is 443. The 
magnitude of these deviations merits 
considerable discussion, which will 
be given hereinafter. 

The deviation of the average Cali- 
fornia ¢(SPI) curve from the theo- 
retical is shown in Fig. 10. It is note- 
worthy that the deviation of the 
average curve from the theoretical 
curve increases uniformly with a de- 
crease in permeability within the 
range of the data studied. For perme- 
abilities ranging from 10 to 20 milli- 
darcys, the average curve yields val- 
ues amounting to only one-fiftieth of 
the theoretical. 

In referring again to Fig. 9, it is 

apparent that some of the points lie 
above the theoretical curve. This is 
believed to result from one or more 
of the following reasons: 
; 1. The points represent very high- 
permeability unconsolidated sands, 
and the measured values after re- 
compaction may not be representa- 
tive. 

2. Portions of the core representing 
the more permeable strata may not 
have been recovered. 

3. The productivity index becomes 
increasingly difficult to measure ac- 
curatély in the higher ranges. 

There can be no doubt that, in spite 
of the fact that the data studied in 
this investigation represent only the 
most complete and acurate material 
available, experimental error and 
nonrepresentativeness of data give 
rise to some of the variations which 
occur. However, the magnitude of this 
effect is difficult to evaluate for 
data coming from so many different 


sources as have those reported in 
this paper. 

The effect of variations in the for- 
mation-volume factor upon the aver- 
age #(SPI) curve has been shown in 
Fig. 1 to be of relatively small mag- 
nitude. For the range of FVF from 
1.02 to 1.77, which covers the data 
herein reported, a maximum addi- 
tional deviation ratio of less than 1.75 
would occur if the FVF were com- 
pletely neglected. However, this value 
has been obtained and applied di- 
rectly whenever possible. Where none 
was available, it has been estimated 
by a method of prediction similar to 
that recently suggested by Katz™ 
based upon as yet unpublished data 
for California crude oils. 


Influence of Viscosity 


Unlike the relatively unimportant 
effect upon the average ¢(SPI)-k re- 
lationship exerted by the formation- 
volume factor, viscosity can influ- 
ence the correlation as dominantly as 
permeability, as has been indicated 
in Fig. 2. It was believed earlier that, 
when reliable viscosity data were 
available, the productivity - permea- 
bility relationship could be made to 
conform much more closely to the 
theoretical curve. Although such is 
the case for some of the points, as 
was noted previously herein, and al- 
though correction for viscosity re- 
sults in a thorough rearrangement of 
the points, it can be seen in Fig. 9 
that such a correction has done little 
to narrow the general array of points. 
It is true, of course, that actually 
known values of reservoir viscosity 
were available for a relatively small 
number of the wells shown and that, 
as a consequence, most of the vis- 
cosities were obtained somewhat ar- 
bitrarily, as described previously. It 
is quite likely, therefore, that for the 
great range in the nature of the crude 
oils under consideration (13° to 44° 
A.P.I. gravity), closer agreement will 
occur when better viscosity data are 
available. ‘ 

So far it has not been quantitative- 
ly possible to adjust the productivity- 
permeability relation for the effect 
upon. flow.-introduced by heterogene- 
ity of the fluid system. It has been 
experimentally shown that, for high- 
permeability unconsolidated sands” “ 
and for one consolidated sand having 
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Fig. 11: Effect of water upon well pro- 

ductivity 





a permeability of approximately 500 
millidarcys,* both interstitial water 
and free gas may have a profound 
effect upon permeability. These data 
indicate also that, for less-permeable 
more-consolidated sands, the pres- 
ence of water and gas has a greater 
effect upon the permeability than has 
been noted for more-permeable un- 
consolidated porous media. This is in 
keeping with the observed field data 
and laboratory data obtained for Cal- 
ifornia formations. To date, practical- 
ly nothing is known experimentally 
about flow in the presence of these 
fluid phases for sands containing rel- 
atively large quantities of argillace- 
ous or similar material. There is every 
indication that such material may be 
of considerable importance in its ef- 
fect upon the fluids in the reservoir. 
This effect is believed to be responsi- 
ble to a great extent for the large 
deviations depicted in Fig. 9 and 10. 

It likewise has been impossible to 
show for the majority of cases the 
quantitative effect that free gas has 
had upon the data. However, for one 
well, indicated in Fig. 9 by a triangle, 
data are available for reservoir con- 
ditions under which relatively large 
quantities of gas had been freed from 
solution. It is believed that this fact 
explains in part, at least, the very 
low productivity value. 


Factors Attending Well Completion 


Besides the factors mentioned pre- 
viously, others of major importance, 
but as yet not susceptible to quanti- 
tative evaluation, are those attending 
well completion which include the 
effect of drilling mud, drilling-mud 
filtrate, cement, the liner itself, the 
nature of the liner perforations, the 
amount of plugging or the degree of 


effectiveness of the perforations, and 


others. Although some of these fac- 
tors have been investigated to a lim- 
ited extent,” *” much more informa- 
tion must be made available before 
their quantitative effects can be eval- 
uated. Values for wells which are def- 
initely known to be poor completions 
have been circled in Fig. 9. It can be 
seen that these are among those hav- 
ing the greatest divergence from the 
theoretical productivity curve. 


There is one point in this connec- 
tion, however, which is worthy of 
note. It is that the general technique 
employed in well completion in Cali- 
fornia cannot differ greatly from that 
practiced elsewhere; and, therefore, 
the wide divergences found for the 
California data must result not so 
much from the methods of comple- 
tion employed as from some funda- 
mental difference in the behavior of 
the reservoir drained by the wells. 
It has been found that cores contain- 
ing interstitial and drilling water 
have lower permeability, not only to 
air but also to water, than do the 
same cores to air after drying. This 
effect is apparently more marked for 
California than has been reported for 
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Safety in Handling Chemicals... 


Information supplied by ‘‘Oil and Gas Journal’’ 


No refining operation places such a premium on 
safety measures as the processes using chemicals. 
Primary precautions are: 


1. Heating vats or tanks used to recover spent 
acid should be covered. Vapors released during 
digestion should be conducted away, preferably 
into water traps, or precipitated by an electrical 
or other collector. 


. 


2. Bags, buckets, or other vessels containing 
neutralizing agents, should be conveniently placed 
for neutralizing spilled acids. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 





3. Spent filter clays, earths, or other expendable 
material that has been in contact with acids, should 
be neutralized immediately after dumping, to avoid 
the release of fumes. 


4. Protective clothing, goggles, and other devices for 


safeguarding personnel who work with chemicals, 


5. Water sprays, hose, showers, and spray guns 
loaded with neutralizing chemicals, should be 
located conveniently. Personnel should be trained 
individually and collectively in their proper use. 


y MOLYBDIC OXIDE, BRIQUETTED OR CANNED® 
FERROMOLYBDENUM © “CALCIUM MOLYBDATE” 
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cores from other areas. Furthermore, 
it has been shown by Travers” that, 
for some pools, the productivity index 
of a well decreases the longer the 
drilling fluid has stood against the 
formation. The loss of well productiv- 
ity that resulted when a well was 
killed with water is illustrated in 
Fig. 11. 

It would be desirable to have data 
similar to that of Leverett and Lewis” 
for multiphase fluid flow for the res- 
ervoirs herein discussed. It then 
would be possible to valuate the ef- 
fective permeability in the manner 
developed by Babson.* Such an analy- 
sis would permit the adjustment for 
still another major factor. Any re- 
maining divergence then would be 
largely ascribable to variations in 
well-completion practice. 

In order to present the data in a 
manner similar to that published for 
some fields outside of California,” 
both the specific productivity index 
function and the permeability have 
been multiplied by the thickness of 
oil-productive formation open to the 
well. The resulting correlation, which 
will be recognized as a function of 
the productivity index ¢(PI), has been 
plotted in Fig. 12. Here again it will 
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Fig. 12: Modified productivity index as a 
function of productive capacity 


be seen that the slope of the trend 
deviates from the theoretical of 45°, 
the steepness of the slope indicating 
larger divergences at low values of 
permeability than at high values. 

It is felt that, even though the 
foregoing data comprise .a tremen- 
dous number of individual investiga- 
tions, they are as yet incomplete be- 
cause of the lack of the necessary 
quantitative value for some of the 
factors which are believed to be of 
.major importance. Nevertheless, the 
correlation thus far. developed is 
thought to have considerable practi- 
cal utility. The -writers believe that 
not until these factors are more defi- 
nitely established will the fundamen- 
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tal mechanics of multiphase fluid 
flow be sufficiently understood. 
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Appalachian Area Ordered 
To Conserve Natural Gas 


WASHINGTON, D. C. — Industrial 
consumers. of natural gas in the Appa- 
lachian region who have equipment 
for utilizing residual fuel oil have 
been ordered by the Office of War 
Utilities to use these facilities to the 
utmost. General Directive 1 of Order 
U-7 prohibits delivery of natural gas 
in that area from November 15, 1943, 
to March 31, 1944, to the extent that 
standby residual fuel-oil facilities 
will meet demands. 


The Appalachian area, as defined 
in the order, comprises Ohio, Penn- 
sylvania, New York, Virginia, West 
Virginia, Maryland, the District of 
Columbia and 31 counties in Ken- 
tucky. 

Increased war demand in the area, 
which includes approximately 28 per 
cent of the nation’s war production, 
has caused an estimated deficit of 
12,000,000,000 to 18,000,000,000 cu. ft. 
of gas, it was explained by J. A. Krug, 
director of the Office of War Utilities. 
Use of residual fuel oil will save ap- 
proximately 100,000,000 cu. ft. of gas 
a day, or 10,000,000,000 ft. in the 
course of the winter, Mr. Krug said. 
“This saving, with the general vol- 
untary conservation measures initi- 
ated jointly by the Government and 
the natural-gas industry, may be 
enough to see the area through the 
winter without further restriction,” 
he added. 

By next winter, further relief will 
be obtained through the new Tennes- 
see Gas & Transmission Co. pipe line 
now building from Corpus Christi, 
Tex. This will deliver 200,000,000 cu. 
ft. of gas daily into the Appalachian 
lines. The 1943-44 winter demand for 
natural gas in the area is estimated 
at 485,000,000,000 cu. ft., an increase 
of 30,000,000,000 over last winter. 


One of the East's Deepest 
Tests Fails to Find Gas 


GREENSBURG, Pa.—After drilling 
one of the East’s deepest gas tests to 
a depth of 9,024 ft., Penn Develop- 
ment Co. abandoned the hole upon 
failing to strike pay. The work was 
halted 85 ft. short of the record made 
by Hope Natural Gas Co. at a test in 
West Virginia. Cable tools were used 
in the Penn Development Co. job, 
and four cables were worn out. The 


project required 7,280 ft. of 7-in. cas- 
ing, 2,550 ft. of 856-in., and 550 ft. of 
18-in 


Commission Sets Allowable 
For Charlson Gas Zone 


OKLAHOMA CITY, Okla. — The 
state Corporation Commission at its 
market demand hearing set the al- 
lowable natural-gas production in the 
Charlson zone of the Chickasha field, 
in Grady County, Oklahoma, at 2,- 
373,000,000 cu. ft., or 79,100,000 cu. ft. 
daily. 


Governor Denied Chance to 
Protest Gas-Line Project 


AUSTIN, Tex.—Returning to his 
office here after a trip to Washington, 
D. C., Gov. Coke Stevenson reported 
that he had no chance to register a 
protest against construction of a nat- 
ural-gas pipe line from Corpus Chris- 
ti, Tex., to West Virginia, which he 
opposes on the ground that the fuel 
is needed for developing Texas indus- 
tries. Frank Walker, postmaster gen- 
eral and national Democratic chair- 
man, called several Washington agen- 
cies, including the Petroleum Admin- 
istration for War, but never found out 
where the application was. 


“The more you stem around there, 
the less you know,” said the governor. 

Application by Tennessee Gas & 
Transmission Co. to build the 1,200- 
mile pipe line with a capacity of 200,- 
000,000 cu. ft daily recently was ap- 
proved by the Federal Power Com- 
mission. Authorization from the War 
Production. Board is necessary before 
a priority can be obtained for 200,000 
tons of steel pipe which the line will 
require. 

Governor Stevenson this week was 
considering suggestions from some 
opponents of the interstate natural- 
gas line that he call a special session 
of the legislature for the purpose of 
enacting a prohibitive severance tax. 
Political observers doubted that such 
a tax proposal would be adopted, 
however, because of the inability to 
separate the current substantial ex- 
port of gas through existing lines and 
that required for the new project. 
Also, there is a substantial number 
of Texans who do not concur in 
Governor Stevenson’s opposition to 





the line from Corpus Christi to West 
Virginia. 


Natural-Gas Investigation 
Asked in Senate Resolution 


WASHINGTON, D. C.—A general 
investigation by the Federal Power 
Commission of the natural-gas re- 
serves of the country and their effi- 
cient utilization is called for in a 
resolution introduced in the Senate 
by Sen. John H. Overton of Louisiana. 

The resolution (S.J. Res. 92) would 
direct the commission to employ ex- 
perts and hold hearings and make 
an initial report to Congress within 
90 days and a final report in 6 months. 
Subjects proposed to be covered by 
the investigation would be: 

1. The extent, location, and avail- 
ability of the known natural-gas re- 
serves in the United States, and the 
effects of the present and anticipated 
depletion thereof. 

2. The nature, amount, and location 
of the present and anticipated utili- 
zation of natural gas, the resultant 
economic waste and undesirable com- 
petition with and displacement . of 
other fuels, and the feasibility of con- 
verting natural gas and its constituent 
hydrocarbons for chemical and other 
superior uses. 

3. Such other: matters relating to 
the production, transportation, distri- 
bution, sale, and utilization of natural 
gas as may be helpful to the Congress 
in determining what additional legis- 
lation, if any, should be enacted for 
the purpose of restricting unnecessary 
waste or depletion of natural-gas re- 
serves or the utilization of natural 
gas for inferior or otherwise unde- 
sirable purposes in competition with 
other fuels. 


Recycling 


Coastal Refineries Acquires 
Leases for Recycling Plant 


McALLEN, Tex.—Coastal Refiner- 
ies, Inc., which has been obtaining 
leases in this area for several months 
with a view of blocking up 3,000 to 
4,000 acres for a recycling plant here, 
has acquired a half interest in three 
gas-distillate wells in the McAllen 
gas field and acreage immediately 
surrounding them from four Hidalgo 
County owners. According to records 
filed, the consideration was $54,000. 

S. L. Miller, Charles Thompson and 
Van E. Cook, all of McAllen, and Lee 
M. Green of San Juan, are the les- 
sors. The E. M. Card well in south- 
east McAllen, with a total of 10.15 
acres, was leased for $16,000. The 
Arizona and Texas well on Jackson 
Road and the Jackson wéll on North 
McColl Road were leased for a total 
of $38,000. 
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Continental's 100-Octane 
Plant Near Completion 


PONCA CITY, Okla. —-Plans for a 
100-unit trailer village to house addi- 
tional workers on Continental Oil 
Co.’s 100-octane aviation - gasoline 
plant were announced here today by 
C. R. Loehrke, superintendent for the 
Lummus Co., contract builders of the 
plant. ; 

“These trailers are being provided 
as stopgap units to relieve the hous- 
ing congestion in Ponca City and to 
attract badly needed workmen,” said 
Loehrke. “We now have approximate- 
ly 1,037 employes on the 100-octane 
project, and it is estimated that we 
will need 300 additional men when 
work reaches its peak about Decem- 
ber 1. We are still trying to get the 
job completed by January 1.” 


California Standard to Start 
Work on 100-Octane Plant 


SAN FRANCISCO, Calif. —Con- 
struction of a 100-octane gasoline 
plant, Government-financed and cost- 
ing $13,500,000, is about to be started 
by Standard Oil Co. of California. 
The company is completing a $6,200,- 
000 Government-financed butadiene 
plant in connection with the syn- 
thetic-rubber program. Besides this 
Government-sponsored work, officials 
of the company say that by the close 
of the year major projects financed 
entirely by Standard of California 
will total $36,668,330, inclusive of 
about $4,000,000 expended in 1943. 

Up to 1940 the company had spent 
$3,750,000 on hydrogenation, polymer- 
ization and alkylation construction 
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looking to high-octane gasoline out- 
put. Since Pearl Harbor it has added 
$10,072,000. It has built one hydro- 
genation plant in this period, two 
alkylation plants and is finishing one 
isomerization plant. It also has com- 
pleted a Houdry process catalytic 
cracking plant costing $5,384,000. 
The company invested $4,945,500 
in distillation units, a solvent refin- 
ing plant, a dewaxing plant and other 
facilities. It also has built a toluene 


plant at a cost of $9,782,000. 


Associated Refineries Plant 
At Duncan Near Completion 


DUNCAN, Okla. — The new 100- 
octane gasoline plant of Associated 
Refineries, Inc., is nearing comple- 
tion, and it is expected operation 
will begin soon after the end of the 
year. The 51 buildings constructed in- 
clude a hospital and a doctors’ office. 
The catalytic tower, which consumed 
970 tons of steel, is as high as an ordi-— 
nary 19-story building. 


Gulf Now Operating Second 


Thermofor Cracking Plant 


PORT ARTHUR, Tex.—Gulf Oil 
Corp. has started operation here of 
the second Thermofor catalytic crack- 
ing plant constructed since the proc- 
ess was developed for the production 
of butylenes, basic ingredient of bu- 
tadiene in making synthetic rubber, 
and a blending agent in making avia- 
tion gasoline. It is the fourth new 
unit Gulf has put into operation since 
the war began. 


Powerful New Aviation Fuel 
Announced by Sun Oil Co. 


A new aviation fuel concentrate, 
made entirely from petroleum and 
processed to produce the greatest pos- 
sible power, is announced by Sun Oil 
Co. It is described as 50 per cent 
more .powerful than U. S. standard 
100-octane test fuel and is blended 
with gasoline to improve quality. 


Refiners Offered Method to 
Increase Isopentane Yield 


CHICAGO, Ill.—All refiners of 100- 
octane aviation gasoline this week 
were offered a.method of manufac- 








NOW worn valves, valve 


parts and pump sleeves can be recondi- 
tioned to outperform new factory parts 
by a simple oxyacetylene welding ap- 
plication using Stoody 6. This new 
Stoody alloy, composed principally of 
cobalt, chromium and tungsten, will not 
oxidize—even under intense heat, has 
high impact strength in relation to its 
hardness, offers excellent resistance to 
abrasive wear, and is perhaps the easi- 
est of all hard-facing alloys to apply. 
Stoody 6 is highly efficient for hard- 
facing new or old internal combustion 
exhaust valves, gate, globe and angle 
valves, hot oil pump sleeves, etc. 
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MURRAY 


STEAM TURBINES FOR 
REFINERIES 


as * oe 








Type UV multistage turbine. Low pres- 
sure condensing design adapted for air 
conditioning centrifugal compressor drive. 
Includes variable speed oil pump oil re- 
lay governor. Steam inlet size is 10’ and 
exhaust outlet 30’. 


MURRAY IRON WORKS 
COMPANY 


BURLINGTON 


NOTE 


IOWA 





Send this advertisement to 
us with your name and ad- 
dress for complete infor- 
mation. 



















SUP RAMS 


is preferred by leading re- 
fineries because of its high 
copper content. dependable 
uniformity and exceptional pu- 
rity and freedom from foreign 
and inert matter. 


99% + PURE 


Quotations on request, on any 
quantity required. Shipments 
can be made from our nearest 
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turing which will speed up the pro- 
duction of high-test fuel for war- 
planes. This process was developed 
by the Universal Oil Products Co. 
located here. This company has an- 
nounced that it is releasing their new 
method to any refiner interested as 
a contribution to the war effort. 


The process is a method of con- 
verting pentane into isopentane. The 
newly discovered process does this 
efficiently and economically, it is 
claimed. It is reported to be simple, 
continuous in operation, and easily 
controlled. 


Atlantic Starts Construction 
Of 75-Car Loading Rack 


About 25,000 bbl. of crude oil for 
eastern or Mid-Continent refining 
areas is expected to be handled daily 
from a 75-car loading rack which was 
started last week at Atlantic Refin- 
ing Co.’s tank farm at Midland, West 
Texas. Contract has been let for a 
1,500-ft. double-track spur to connect 
the rack with the Texas & Pacific 
Railway. Atlantic is to construct tank- 
age and all loading facilities, and the 
rack is planned to be ready for cars 
early in December. 

Whether shipments are made to 
Mid-Continent or eastern refineries 
will depend on whether Defense Sup- 
plies Corp. approves recommenda- 
tions of PAW and PIWC for defray- 
ment of above normal freight costs 
between Districts 3 and 2. 


Pennsylvania Refiners Told 
About Gasoline Additive 


OIL CITY, Pa—Pennsylvania re- 
finers met here with the manufac- 
turer of a gasoline additive, which is 
said to improve motor performance 
and result in a cleaner engine. Tests 
seem to bear out these claims, point- 
ing to savings by the consuming pub- 
lic, particularly after the war. At 
present nearly all of the available 
material is being used by the Gov- 
ernment. A representative of the War 
Production Board attended the meet- 
ing to tell of experiments with the 
additive conducted by government 
agencies. Today’s meeting was ar- 
ranged by the Pennsylvania Grade 
Crude Oil Association. 


Country's Largest Butadiene 
Plant to Be Operating Soon 


NEW YORK.— Enough butadiene 
for one-seventh of the entire wartime 
requirements of synthetic rubber will 
be turned out soon in a single unit 
operated without profit by the oil 
industry, Herbert Henderson, chair- 
man of the board of the Neches Bu- 
tane Products Co., announced here. 

The first of two units, now almost 


completed at Port Neches, Tex., will 
be placed in operation shortly before 
Christmas. The Port Neches plant, 
Henderson said, will be the nation’s 
largest producer of butadiene. 

The Port Neches development was 
financed by the Government through 
the Defense Plant Corp. and will be 
operated by a company organized by 
Atlantic Refining Co., Gulf Oil Corp., 
Pure Oil Co., Socony-Vacuum Oil Co., 
and Texas Co. 


B. of M. Publishes Report 
On Aniline Points 


Filling a need created by the great- 
ly accelerated program for hydrocar- 
bon analysis of war materials, the 
Bureau of Mines has published a 
comprehensive report on _ aniline 
points of hydrocarbons—one of the 
yardsticks for determining the qual- 
ity of gasoline, diesel oil, lubricants, 
and other products. 

The aniline point, meaning the so- 
lution temperature or lowest temper- 
ature at which equal volumes of hy- 
drocarbon and aniline become com- 
pletely mixed, has certain more spe- 
cialized uses, including the evalua- 
tion of paint thinners and prediction 
of the swelling effect of oils upon 
synthetic rubber. These and the older 
uses are described in the report and 
references are cited. 
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BOILER & TANK CO. 
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FRASER-BRACE 
ENGINEERING CO., INC. 


Design, construction and installation 
of complete plants and projects. 


Mechanical, Heavy Industries, Ship- 
building, Hydro-Electric Develop- 
ments, Power Plants, Chemical and 
Refining Plants, Process Industries, 
Metallurgical Developments and 
Processes, Explosives, Plastics, 
Water Supply and Treatment, Sew- 
age and Industrial Wastes Treat- 
ment. 
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10 East 40th Street ew York, 16, W. Y. 
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A revolutionary contribution to the Oil Industry 







PBX ARTIFICIAL wuntiie 


Meet the 
New Champ 


now used for Patterson-Ballagh Products 


Performance of our new PBX Artificial Rubber is 
astonishing. Extreme toughness of this amazing 
rubber is an outstanding characteristic. As a re- 
sult of several years of intensive research and 
experimentation, Patterson-Ballagh engineers have 
introduced qualities that give PBX rubber excellent 
resiliency, to provide the proper stretch of our 
Protectors over tool joints or upset ends and per- 
mit return to normal. 


In appearance, PBX rubber is identical to natural 
rubber, but heavier in weight. 


This rubber is resistant to oil, gas and weather, 


and is rendering service that is proving highly 
satisfactory for Patterson-Ballagh Protectors, Pipe 
Wipers, Wire Line Guides and for our other 
Products. 


First to anticipate the need for specially com- 
pounded synthetic rubber for oil field operations, 
Patterson-Ballagh has devoted extensive research, . 
permitting us to give the oil industry a thoroughly 
dependable product so there will be no interrup- 
tion to efficient drilling. 


Orders are now being filled for PBX Rubber Pro- 
tectors and other Patterson-Ballagh Products. 


PATTERSON-BALLAGH PBX PROTECTOR 


PATTERSON-BALLAGH CORPORATION 


NOVEMBER 1%. 1948 


tes Angeles 1 


Houston 10 New York City 6 
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WEP Stations Completed 
On 24-in. Extension 


With the completion last week of 
Station 24 near Marietta, Pa., follow- 
ing arrival of necessary items of 
equipment, War Emergency Pipelines, 
Inc., now has all the facilities for 
pumping at full capacity through the 
24-in. crude-oil line to the East Coast. 
Adjustments now being made will be 
finished within a few days so that it 
will be possible to attain a through- 
put of 300,000 bbl. daily to eastern 
refineries by the end of this week. 

Less than 75 miles remains to be 
laid for the WEP 20-in. products line 
now that approximately 1,400 miles 
of this pipe has been laid. Water fill- 
ing the 20-in. line from. Longview, 
Tex., to Norris City, Ill., preparatory 
to pressure tests, has proceeded to 
a point beyond Little Rock, Ark., ac- 
cording to schedule. Pressure tests 
are due to start November 11. 


Tennessee Co. Lets Contracts 
For Tex.-W.Va. 24in. Line 


Contracts have been awarded to 
four southwestern construction firms 
for laying 1,188 miles of 24-in. from 
Corpus Christi, Tex., to Kenova, Ky., 
which is near the Kentucky-West 
Virginia boundary. Operations will 
start within 2 weeks. 

Williams Brothers Corp. undertakes 
more than half of this work by ar- 
rangements to lay 612 miles, includ- 
ing the Corpus Christi-Edna, Tex., 
section; the entire line in Louisiana; 
a small portion in Arkansas; 97 miles 
in Mississippi, and all of the line in 
Tennessee. In addition this organiza- 
tion will lay all of the river cross- 
ings for the project which are be- 
lieved to amount to 20 altogether. 

N. A. Saigh Construction Co. will 
lay 120 miles, from Edna to Cleve- 
land, Tex. 

Brown & Root, Inc., in a joint con- 
tract with W. E. Callahan Construc- 
tion Co., will lay 120 miles from 
Cleveland, Tex., to the Sabine River, 
which divides Texas and Louisiana. 

Bechtel-Dempsey-Price, an organi- 
zation comprising several firms, will 
lay 77 miles of the line in Mississippi 
and all the line in Kentucky. 

Henry Lemons & Co. have contract- 
ed the laying of 10 miles of 10-in., 
12-in. and 18-in. for the gathering 
system. 

The right-of-way from Monroe, La., 


to Kenova, Ky., has been acquired 
from Hope Natural Gas Co., which 
that firm had previously procured 
for a project which it formerly con- 
templated. Gas transmitted through 
the line will be sold to the Hope and 
Columbia Gas & Electric Co. systems. 
The route from Monroe to Corpus 
Christi is being located by Tobin 
Aerial Surveys. 

The line will be of solid welded 
construction throughout. Extending 
beyond the 24-in. there will be 85 
miles of 18-in. from Kenova, Ky., to 
Cornwell, W. Va. 

Piping -.for headers will be fabri- 
cated at Houston, Tex., shops. 

The schedule calls for delivery of 
pipe at the rate of 150 miles per 
month from A. O. Smith Corp. and 
National Tube Co. Pipe will be tested 
at 750 Ib. 

Seven compressor stations having a 
total of 58,000 hp. will be located 
in the states traversed as follows: 
Texas two, Louisiana one, Mississippi 
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PIPE-LINE PERSONALITIES 


C H. M. BURNHAM, chief engineer, 

Panhandle Eastern Pipe Line Co., 
recently was elected vice president 
of the company. Since his graduation 
from Ohio State University with a 
degree in mechanical engineering, he 
has had experience with a wide range 
of operating and éngineering prob- 
lems of the natural-gas industry. 

As consultant for Cities Service Gas 
Co. interests from 1925 to 1936, Mr. 
Burnham directed construction of the 
Colorado-Wyoming Gas Co. system 
from Denver, Colo., to Cheyenne, 
Wyo. During the introduction of nat- 
ural gas into Denver he represented 
the natural-gas department of Henry 
L. Doherty Co. 

In 1930 a commission to study 
Transylvanian gas fields took him to 
Austria, Hungary, Roumania and 
Jugo-Slavia. He had further expe- 
rience outsde the United States when 
he investigated the possibilities of 
supplying Mexico City with natural 
gas. Mr. Burnham has been with the 
Panhandle Eastern company since 


one, Tennessee one and Kentucky 
two. 

The line across the Mississippi 
River will be supported on a high- 
way bridge near Greenville, Miss. 
Engineers are studying certain river- 
crossing sites at other points where 
the company may decide to support 
the line on suspension bridges. 

A ceremony will be arranged when 
the first construction for the project 
is under way; this will be at some 
point in the Tennessee Valley. A date 
will be set soon and notables will be 
invited to participate. 

The Tennessee Gas &.Transmission 
Co. organization, headed by Gardiner 
Symonds, president, and Ray C. Fish, 
vice president in charge of opera- 
tions, is now established at headquar- 
ters at the National Standard Build- 
ing, Houston, Tex. J. P. Bristow is 
chief engineer; K. N. Fancher is pipe- 
line construction superintendent; E. 
Eisenhauer is superintendent of 
camps and warehouses. 
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COMPANY 


General Contractors 
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Kansas City, Missouri 
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1937 and has been chief engineer 
since 1941. 


Panhandle Eastern Looping 
Nears Completion 


With the exception of 8 miles, all 
of the 156 miles of 26-in. for looping 
the Panhandle Eastern Pipe Line Co. 
system in Kansas has been completed 
by Bechtel-Dempsey-Price. Relaying 
of 22-in., near the Sneed, Tex., sta- 
tion is getting under way. This pipe 
was taken out of the ground near 
the Hansford station in the vicinity 
of Guymon, Okla. 


Work Starts on Magnolia’s 
West Texas Line 


Clearing and preparing right-of- 
way for the new 12-in. line from 
Midland to Corsicana, Tex., of the 
Magnolia Pipe Line Co. are starting 
in the Big Spring, Tex., area before 
the end of the week. Executives of 
the Oklahoma Contracting Co. are 
temporarily located at Big Spring to 
supervise the work. 

Vernon L. Red, formerly North 
Oklahoma district superintendent for 
the Magnolia Pipe Line Co., with 
headquarters at Oklahoma City, Okla., 
has been transferred to Midland and 
put in charge of Magnolia lines in the 
south end of the Permian basin. F. D. 
Breedlove, district superintendent of 
the West Texas operations of Mag- 
nolia for the last 6 years, will direct 
work of the organization in the 
North Basin district. 

Mills are rolling pipe for the proj- 
ect, of which was well un- 
der way last week. 





tured above were used on the same machine 
and operated under identical conditions. 

The unprotected tooth at the top had to be 
sharpened every three days and was too short 
for further service after six sharpenings. 

But the Borium-protected tooth at the bottom 
operated for 40 days and wore only ¥2". It 
was simply reshorpened in the forge, retipped 
with Tube Borium, and put back on the ditcher 
for another 40 days’ service. 

Before the tooth was finally worn ovt, it had 
operated a total of 120 days! 

Tube Borium makes such savings possible be- 
cause the deposits represent the vitimate in 
weor resistance ond the ability to cut hard 
earth formations. 


*Steody Tube Borium is supplied in rods of Ye", 
%,", Va" and ¥" diometers ond ts aveilable 
for either or D.C. electric appli- 
cation, Prices and specifications ore yours for 





Send for free booklet on TUBE 
BORIUM,. showing sizes ond 
styles of rods and recom- 
mended methods of application. 
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you solve them. We invite you to consult us on 
your present and post-war programs. Call in G.S.I. 
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SEISMOGRAPH SURVEYS 


DALLAS. TEXAS 


Exploration and Drilling 


Week's Highlights 


tinged rose to a critical pitch 

this week in the proposed unit-oper- 
ation plan of the U.S.G.S., Department 
of the Interior, which is scheduled for 
a thorough discussion November 17 at 
Denver, Colo. Actual participants in 
the hearing will consist largely of in- 
dividual operators and representatives 
of companies who have direct interest 
in federal leases. Nevertheless, oil 
companies and independent operators 
throughout the country are keenly in- 
terested in the proceedings, whether 
they are finally adopted in the cur- 
rently proposed form, modified sub- 
stantially, or perhaps deferred until a 
later date. This interest, which has 
been building up since the plan was 
first submitted for public scrutiny last 
April, springs from a possibility that 
it may become the basic foundation 
for a national petroleum program. 

There is no similar instance in the 
recent history of the petroleum indus- 
try when a hearing, technically con- 
fined to a relatively small segment of 
the producing properties both proven 
and potential, has attracted such uni- 
versal attention. The only logical ex- 
planation is that all oil men and com- 
panies are concerned over the possi- 
bility that it would not be a prohibi- 
tive step from compulsory unitization 
of federal leases to a more general 
application of the U.S.G.S. concept 
of how operations could be conducted 
most efficiently. 

A provision in the suggested plan 
composed by officials of the U.S.G.S., 
gives that agency almost autocratic 
power over the most minute details of 
operations. Rocky Mountain producers, 
particularly those in Wyoming where 
60 per cent of the producing properties 
consist of federal lands, are most 
familiar with operations under U.S.G.S. 
direction. The entangling regulations, 
Rocky Mountain operators contend, 
have been one of the instrumentali- 
ties retarding development and ex- 
ploratory drilling in that region. 

The most frequently criticized 
aspect of the U.S.G.S. unitization plan 
is that final decision on operating 
questions in any unitized area would 
rest with the Government, even 


would be unavailable to private-land 
operators in any productive area con- 
taining federal leases, irrespective of 
their relationship to the whole, un- 
less the participating companies were 
willing to accept U.S.G.S. direction. 
Whether these objections already 
raised by numerous operators are suf- 
ficient to offset some of the ad- 
vantages claimed for the U.S.G.S. pro- 
posal remain to be answered by next 
week’s hearing at Denver and subse- 
quent disposition of the plan. Sev- 
eral modifications were made public 
last week liberalizing certain provi- 
sions of the original plan but the basic 
control would remain with government 
agencies, 

A pool was opened almost within 
the city limits of Mount Vernon, Jef- 


ferson. County, Illinois, by Nash Red- 
wine in 6-3s-3e. The discovery well 
pumped 288 bbl. initially from Mc- 
Closky lime. Nash Redwine and Ohio 
Producing Corp. are opening another 
pool in 21-5s-3e, Franklin County, Illi- 
nois, from Cypress sand. It produced 
260 bbl. in 24 hours. 

Pure Oil Co. completed two wells 
in the Goodwell-Newaygo pool in 
Michigan, one good for 1,700 bbl. and 
the other rated at 974 bbl. 

A probable heavy oil discovery on a 
large structure in Montana was made 
by the Texas Co. about 25 miles west 
of the Kevin-Sunburst podl. Oil rose 
in the hole to 2,000 ft.; gravity 16°. 

Gulf Refining Co. opened a pool in 
26-28s-15w, Barton County, Kansas, in 
Lamotte sand. 
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264 
225 
218 


28 #158 #448 1,515,635 
59 109 393 
45 111 374 


Total United States . 
Total previous week _.. 
Week ending Nov. 7, 1942 


though the percentage of public do- 
main land was of the order of a frac- 
tion of 1 per cent. Consequently, all 
the potential value of unit operation 
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LOUISIANA GULF 





Arcadia Parish Deep Test 
Indicates Sand Production 


EW ORLEANS, La. — After fur- 

nishing two new oil fields the 
preceding week, the Louisiana Gulf 
Coast district was rather quiet last 
week. Union Sulphur Co. 1-A Dorris 
Andrus, 50-8s-2e, Branch area of Ar- 
cadia Parish, was being watched with 
interest as it continued tests in the 
9,900-ft. sand where it had indicated 
oil production, in sidetracked hole. 
Sun Oil Co. and Continental 2 Home- 
seekers Development Co., 54-10s-lw, 
at Estherwood, was drilling below 
10,970 ft. in hard shale and lime; and 
Sun Oil Co. 1 W. L. Trimble, 31-9s- 
lw, at Egan, also in Acadia Parish, 
was still at a total depth of 10,643 ft. 
where it had been fishing electric- 
log line. 

Iberville Parish—Humble Oil & Re- 
fining Co.-had rigged up and was 
ready to spud it’s proposed 12,000-ft. 
test in the Laurel Ridge area, located 
in 1-1s-13e. 

St. Landry Parish.—J. S. Abercrom- 
bie and Atlatl Royalty Co. 1 A. Stelly 
unit, 23-7s-5e, wildcat in the Sunset 
area, was abandoned at 10,440 ft. after 
running electric log. Humble Oil & 
Refining Co. 1 Virginia Prince et al, 
25-6s-6e, % mile southwest of Gulf 
1-E Haas-Hirsch discovery well at 
Krotz Springs, drilled out of surface 
casing set with total depth 2,528 ft. 
te drill ahead in a proposed 10,400- 
ft. test. 

LOUISIANA GULF COAST WILDCAT 


R. A. Moore, 13-12s-i2w, East Black 
Bayou area, dry at 10,808 ft. 

St. Landry Parish: J. S. Abercrombie and 
Atlatl Royalty Co. 1 A. Stelly unit, 23- 
7s-5e, Sunset area, dry at 10,440 ft. 


TEXAS GULF COAST 





Clodine Field Is Extended 
By Good Producer 


OUSTON, Tex.—Although limited 
in recent weeks on the west and 
east sides, the Clodine field of Fort 
Bend County continues to expand 
northward. Production was extended 
more than % mile in this direction 
last week by Stanolind Oil & Gas Co. 
5 Cinco Ranch Co., Johnson Brock 
Survey A-110, 1,389.9 ft. north of the 
2 Cinco Ranch producer, nearest well 
in the field. With total depth 7,504 ft., 
5%4-in. casing set on bottom, it made 
a potential of 151 bbl. daily on %-in. 
choke from perforations at 7,502-03 
ft., tubing pressure 1,350 lb., gas-oil 
ratio 582:1, gravity 42, no water. 
Chambers County.—Standard Oil 
Co. of Texas and Salt Dome Oil Corp. 
were running potential at the 1-21D 
State-Trinity Bay, oil discovery in the 
South Anahuac (Double Bayou) area. 
Total depth 9,180 ft., 7-in. casing set 
on bottom, perforations were made 
with 24 holes from 9,093-98 ft., 244-in. 
tubing set at 9,090 ft. on seal and on 
preliminary tests some days ago it 
had flowed 3 to 5 bbl. per hour, no 
water, through 7/64-in. choke, tubing 
pressure 990 lb. The well had been 
shut in because of lack of storage. 
Salt Dome Oil Co. et al are rigging 











COMPLETIONS 
Cameron Parish: Magnolia Petroleum Co.1 up the 1 Mrs. Dolce Ogden, Lot 4, 

DAILY AVERAGE PRODUCTION FOR WEEK 

Oct. 
Nov.6 Distillate, allied PAW quota Oct. 30 
crude oil products all oils crude oil 
Arkansas ...... 78,100 4,000 81,700 78,900 
erick oo ulcnae's oa Feed 778,300 46,000 842,000 780,250 
RS gL ltlon ovo 00 tec ae ES ae ee 7,000 7,200 
eee oe 76,950 6,000 86,800 73,200 
lan ee tauin wes ov ccvava te 214,675 11,500 217,600 223,800 
ire Ses A op ees é xen es ee.  woancbee 14,000 13,350 
is 6 oe ic ckns cee pKag sis 242,550 4,900 291,000 274,600 
SEER, ae eee a 25,500 2,200 27,500 24,100 
Re eee Fee 351,000 27,000 375,700 358,700 
EEE) 0 (RR ee 79,600 
SL ET == i ee 279.100 
Oo RAO ees eee 51,850 100 56,100 56,000 
ot AR ARRRGRS 1 aan - spe eS ta ckaan 49,000 46,400 
I le an, an dein eth cob shee es 21,350 300 23,300 22,700 
gs. edna ee vec EY ete es 1,600 1,700 
MD oie-a' cic ccc pvcvcceccces 112,200 5,400 116,600 109,000 
PS ss, avai a owed eG bes 330,400 27,000 ,000 329,400 
Rs we OR pulls ac duscesie 1,923,950 116,000 2,004,000 1,891,900 
SII 5. vnc luiein soles cee vsicces NCE =) oetad avish .) jpg Oats 368,700 
I eo ois a vin. a vote ke ey RS rata S| aah ire e:t 354,050 
North Central Texas ........... MS tongs". Re ewtien 8's 138,300 
East Central Texas ............. SS as + naeaedas 135,250 
Texas Panhandle ............... SE Gas adae (|S eee scan 88,100 

Texas Gulf Coast ............... Re KS lw aban 
Southwest Texas ............... oo MC ibttag Fos ni bingtemeae 99,150 
as fe RE HERS a 07,775 2,000 100,800 105,100 
Total United States ......... 4,379,125 252,400 4,640,700 4,396,300 
Total production January 1-November 6, 1943 .................... 1,260,458,660 bbl. 
Te MN 6. dba Gacassee Set abbiewaas sccc¥cdeprecveacs 1,205,839,000 bbl 











Evan Douthit Survey A-329, north- 
east of the Standard and Salt Dome 
oil discovery, to drill deeper from 
8,149 ft. to 9,500 ft., which will carry 
it below the level from which the 
Trinity Bay oiler is producing. 


TEXAS UPPER GULF COAST WILDCAT 
COMPLETIONS 

Brazos County: Phillips Petroleum Co. 1 
S. E. Dunlap, wildcat in Millican area, 
dry at 3,900 ft. 

Fort Bend County: Harold Link 1 E. C. and 
Helen Farmer, 3 mi. S of Needville, 
4,000 ft. SW of Needville production, 
dry at 5,512 ft. 

Jefferson County: Rowan Drilling Co. 1 
L. B. Broussard, 4 mi. E and a little 
N of Fannett field, dry at 8,736 ft. 

Sun Oil Co. 1 McFaddin Trust et al, 4% 
mi. SE of Beaumont, East Spindletop 
area, dry at 6,721 ft. 


SOUTHWEST TEXAS 





Karnes and Refugio County 
Tests May Be Small Wells 


ORPUS CHRISTI, Tex.—Two new 

oil fields for the Southwest Texas 
district were indicated by develop- 
ments during the past week, one in 
Karnes and the other in Refugio 
County. The Karnes County prospec- 
tive field opener is Arkansas Fuel Oil 
Co. 1 E. Lyons in the east corner of 
D. C. Lyons, Jr., Survey A-382, 2% 
miles south of Runge in the eastern 
part of the county. Shaly sand with a 
gas odor was found at 6,598-6,602 ft., 
with good oil sand in the Carrizo at 
6,602-07 ft. and dirty oil sand from 
6,607-09 ft. A drill-stem test at 6,602- 
07 ft., %-in. chokes top and bottom, 
developed 50 lb. working pressure 
and recovered about 425 ft. of oil in 
16 minutes. Operator is coring deeper. 
P. R. Rutherford is completing the 
1 Joe Weiss (J. B. Zengerle) wildcat 
in NE% Section 40, Johnson-Pugh 
subdivision of Bonnie View ranch, 
1% miles northeast of La Rosa field, 
Refugio County, with indications that 
it will make a commercial well. The 
well found oil sand at 6,183-90 ft. and 
on a drill-stem test in this zone re- 
covered 9 stands of clean oil in 15 
minutes, but had salt water in the 
last couple of feet of this section, a 
drill-stem test at 6,187-90 ft. recover- 
ing oil and salt water. A squeeze job 
was made and pipe then perforated 
for the completion test. Total depth 


is 6,502 ft, 5%-in. casing set at 
6,310 ft. 
LOWER GULF COAST WILDCAT 
OPERATIONS 


Jim Wells County: La Gloria Corp. 1 Lillie 
Seeligson et al, Sec. 10, R. P. Haldeman 
subd., Seeligson ranch, outpost at von 
Boucher, dry at 7,580 ft. 


SOUTH TEXAS WILDCAT COMPLETIONS 

Starr County: Continental Oil Co. 1 Dallas 
Joint Stock Land Bank, 14 mi. NW of 
the discovery well at Cameron field, 
dry at 4,995 ft. 


SOUTH CENTRAL TEXAS WILDCAT 


COMPLETIONS 
Bastrop County: R. R. Ogden 1 A. B. Case, 
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ANOTHER INSTALLATION OF 


NATIONAL 
AIROIL 


AIROVENT GAS BURNERS 
< ey 














for the Production of 
High Octane Gasoline 


The high capacity Airovent Gas Burners shown 
here are part of a large installation in a well 
known refinery—another example of where 
National Airoil Burners and Combustion Engineer- 
ing Service are contributing to our country’s war 
effort. 





These gas burners are installed with Tandem Block 
Combustion Units in heaters that produce aviation 
gasoline . . . and are equipped with our exclusive 
Airocool flame stabilization nozzles. This feature 
permits a high turndown ratio with efficient results 
throughout a wide range of operating capacity. 


Perhaps you have a combustion problem that National Airoil 
Burner Company's 31 years specialized experience in Combus- 
tion Engineering can solve. Why not write us about it today? 


NATIONAL AIROIL BURNER 


COMPANY, INCORPORATED 
1236 East Sedgley Avenue 
PHILADELPHIA 34, PENNA. 

OIL BURNERS - GAS BURNERS - GAS PILOTS - PUMP SETS 


EXPLOSION DOORS - ACCESS DOORS - AIR DOORS 
BURNER BLOCKS - FURNACE OBSERVATION WINDOWS 
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OIL is the bloodstream of war, and Cities Ser- 
vice is proud to be a vital part of this industry 
which supplies our fighting fronts with super 
aviation gasolene, medicines and insecticides, 
T-N-T and synthetic rubber, protective waxes, 
lubricating oils, and fuels. Remember, oil is the 
bloodstream of war—use it wisely . .. This is 
Ford Bond speaking for Cities Service—and re- 
minding you to... Back the Attack—Buy Bonds! 


se “Cities Service Concert” Friday Evenings, 1 
8 P.M. EWT, NBC Network. 
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Bell County: W. F. Collins 2 S. S. Nelson, 
3 mi. S of Temple, dry at 505 ft. 
Roberts & McBride 1 Ed Heuss, 4 mi. 
NE of Killeen, dry at 916 ft. 
Wilson County: Stanolind 1 R. C. Eschen- 
berg, core test, 4 mi. SE of Floresville, 
abandoned at 4,900 ft. 


ROCKY MOUNTAIN 





Montana Wildcat Shows 
Low Gravity Oil 


por. Colo.—Texas Co. appears 

to have opened a new black oil 

pool in the Madison lime in its 1 

State, NW. SE SE 16-33n-4e, Liberty 

County, Montana. It had the top of 

the lime at 2,578 ft., and 2 ft. into 

the formation it stopped to cement 
the 7-in. at 2,502 ft., pull the 8%-in. 
and prepare to complete. At last re- 
ports the oil stood 2,024 ft. in the 
hole. It will be drilled a few feet 
deeper before testing and at this time 
it will not be acidized. It was drilled 
with cable tools. The oil is black and 
probably will test around 16 gravity. 

The well is approximately 25 miles 

east of the Kevin-Sunburst field in 

the north central part of the Sweet 

Grass arch, a broad uplift approxi- 

mately 150 miles long and 80 miles 

wide, in which Kevin-Sunburst, on 
the west side, is the principal pro- 
ducing field. It is strictly a wildcat 
as no well has been drilled within 

a distance of 5 miles. It was spotted 

on what is known as “Utopia Nose” 

as mapped by the U. S. Geological 

Survey and rechecked by geophysical 

and surface werk by Texas Co. This 

company has a block of 41,000 acres 
surrounding the well. 

Oil in Tensleep at Gebo.—The Con- 
tinental Oil Co. 1 Gebo Unit, SW NW 
SE 23-44n-95w, Gebo dome, Hot 
Springs County, Wyoming, after mak- 
ing a discovery in a thick section of 
the Embar lime estimated at several 
thousand barrels a day, drilled into 
the Tensleep and encountered more 
saturation. The Embar was cased of 
with 7-in. at 5,060 ft., and pipe will be 
perforated for a later test on that hori- 
zon. The top of the Tensleep was at 
5,057 ft., and saturation was picked 
up at 5,127 ft. The hole was drilled 
to 5,169 ft., and tester was set at the 
top of the pay. Open 15 minutes, it 
showed 270 ft. of black oil, a little 
gas and no water. The oil is approx- 
imately 22 to 24 gravity. 

MONTANA WILDCAT COMPLETIONS 
East Kevin, Toole County: Northern Ord- 

nance, Inc. 1-C State, C NE NE, 25- 
35n-le, T. D. 2,023 ft., dry and aban- 
doned. Top Sunburst 1,764 ft., Ellis 
1,856 ft., Madison 2,012 ft. 

Gage, Musselshell County; Northern Ord- 
Nance, Inc. 1 State-Morris, C SW SW 
15-9n-26e, T.D. 7,495 ft. dry in Madi- 
son, plugged back to 6,100 ft., and com- 
pleted in Amsden sand at 5,980-6,060 


ft.. pumping 15 bbl. per day after acid. 
with 1,500, 3,500 and 5,000 gals. 
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4¢ mi. N of Bateman field, dry at 2,275 
ft. 








N. CENTRAL TEXAS 





Clay and Archer County 
Wildcats Showing Oil 


ICHITA FALLS, Tex.—Two new 
pools were indicated for the dis- 
trict last week, one in Archer County 
and one in Clay County. The Archer 
County prospect is G. W. Cooper 1 
J. R. Parkey, southeast quarter Sec- 
tion 1, S.P. Ry. Co. Survey A-419, 3 
miles east of Mankins, which was ce- 
menting casing after having a show 
of oil in sand from 4,331 ft. to 4,333 
ft. A small well was completed south 
of the Browning pool at Tom D. Med- 
ders 1 Fuller, Section 12, Block 1, 
H.&T.C. Ry. Survey, for an initial 
potential of 16.58 bbl. in 10 hours 
through tubing after the lime pay was 
shot from 5,360-75 ft. The well had 
drilled to total depth 5,507 ft., top- 
ping dry Ellenburger at 5,440 ft. 
The Clay County prospect is Shell 

Oil Co., Inc. 1 R. F. Wynne, C. Roon- 

ey Survey, 5 miles west by south of 

Bellevue, which topped Mississippian 

at 6,174 ft., showing oil from 6,174- 

6,358 ft., with some gas. Although 

the well is being carried down to the 

Ellenburger, observers say that it is 

capable of making a producer on the 

strength of the showings in the Mis- 
sissippian. 

NORTH TEXAS WILDCAT COMPLETIONS 

Archer County: Hedrick Oil 1 C. E. Carter, 
1,320 ft. from S, 990 ft. from W, Blk. 
5, Clark & Plumb Subd., 5 mi. E Archer 
City, I.P. 65 bbl., sand pay 878 ft. T.D. 
885 ft., discovery. 

Texas Co. 1-A J. H. Turbeville, R. Carson 
Sur. No. 145, dry, T.D. 5,503 ft. 

Wichita County: Consolidated Oil 1-A 
Louise Thomas Cook, 495 ft. from N, 
495 ft. from W, Section 13, Cherokee 
County School Land Sur., dry, S.O. 
4,415-35 ft., Caddo 5,300 ft.. T.D. 5,543 
ft. Ellenburger. 

Young County: L. T. Burns 1 Gass estate, 
660 ft. from N and W, Section 1,592, 
TE.&L. Sur., 6 mi. W, 1 mi. N Olney, 
dry, T.D. 5,121 ft., Caddo 4,467-87 ft. S.O. 





WEST CENTRAL TEXAS 


ABILENE, Tex.—Shows of oil in 
the Canyon lime were encountered 
in Great Lakes Carbon Co. 1 O. H. 
Hardy, Section 11, Block 4, H.&T.C. 
Ry. Survey, 7 miles north of Anson, 
from 3,694-3,705 ft., and a 12-minute 
drill-stem test from 3,690-3,705 ft., 
showed 154 ft. oil and 97 ft. drilling 
fluid with salty taste. The test last 
week reported slight show of oil in 
the Gunsight at about 2,600 ft. It is 
scheduled to go to 6,000 ft., which 
should be deep enough to test the 
Ellenburger. In northwest Haskell 
County, Humble Oil & Refining 1 
Wiltbanks reports top of Caddo lime 
at 5,640 ft., no shows, and is drilling 
below 5,850 ft. 

WEST CENTRAL TEXAS WILDCAT 

COMPLETIONS 
Jones County: Fain & McGaha 1 Collins- 

Campbell unit, 330 ft. from NE and 

NW 40-ac. unit, Sec. 5, Blk. 138, John 

H. Winters Sur., 1 mi. SW Hodges, elev. 
1,725 ft., dry, T.D. 2,255 ft. 








Hunter & Hunter 1-B Birt Fields, 1,839 
ft. from N, 660 ft. from E, 563-ac. tract 
S. Andrews Sur., Caddo 4,725 ft., Ellen- 
burger 4,980 ft., dry, TD. 5,155 ft. 

Merry Bros. & Perini and Alder Oil 1 
W. D. Hawthorne, 330 ft. from N and 
W, Sec. 204, J. W. McKissick Sur., 2 
mi. N Truby, dry, T.D. 2,722 ft. S.S.O. in 
upper Hope, 2,531 ft. 

Watchorn Oil & Gas 1 E. E. Farnsworth, 
2,000 ft. from N, 400 ft. from W, 200-ac. 
tract, Samuel Jones Sur., dry, T.D. 
2,604 ft. 

Shackelford County: Roeser & Pendleton- 
Conoco 2-A W. I. Cook estate, NE SW 
NE Sec. 141, E.T. Ry. Sur., dry, T.D 
1,781 ft. 


PERMIAN BASIN 





Vincent Pool Outpost Has 
Oil in Clear Fork Lime 


IDLAND, Tex.—W. S. Guthrie and 

Cosden Petroleum Co. 1 Ella Con- 
rad, Section 79, Block 20, Lavaca Nav- 
igation Survey, 3% miles north of 
same operators’ Vincent pool discov- 
ery, promised to open a new field 
from Clear Fork lime when it filled 
800 ft. with oil after being shot with 
225 qt. from 4,000-4,150 ft., plugged 
back depth from 4,392 ft. First shows 
of oil were encountered from 3,921-35 
ft., and additional shows occurred 
from 4,008-72 ft., 4,113-22 ft. and 
4,146-49 ft. Tubing and rods were 
being installed to make a pumping 
test of the prospective discovery. 

In Hockley County, Woodley Pe- 
troleum 1 Harless, Section 21, Block 
A, R. M. Thompson Survey, eastern 
part of the county, was showing im- 
provement after drilling plug from 
5%4-in. casing set at 5,807 ft. On clean- 
ing out, the first bailer showed oil 
with the drilling mud, and first swab- 
bing tests showei oil cut with 25 per 
cent water, but the water decreased 
with swabbing until the last oil recov- 
ered was almost clean 29° gravity. 
Operators are undecided whether to 
drill deeper or treat with acid at the 
present depth. 

Andrews County.—C. U. Bay 1 Bit- 
ler & Lowe, Section 12, Block A-32, 
Public School Land, 2 miles north- 
east of Fullerton pool, apparently 
had extended the pool when it 
swabbed from 1 to 3 bbl. per hour 
from Tubb pay of Clear Fork lime 
topped at 6,900 ft. Five and one-half- 
inch casing was cemented at 6,887 ft., 
and the hole will be carried through 
the series of pays to 7,070 ft. before 
a production test is made. 


WEST TEXAS WILDCAT COMPLETIONS 
Crane County: Atlantic Ref. 1-H University, 
1,980 ft. from N, 660 ft. from W, Sec. 
35, Blk. 31, Univ. Sur., 5 mi. W Church 
& Fields pool, elev., 2,559 ft., dry, T.D. 


3,300 ft. 

Mitchell County: Standard Oil Co. of Texas 
12 W. L. Foster, SE SE Sec. 4, Blk. 29, 
T-1-S, T.&P. Ry. Sur., dry, T.D. 3,498 ft. 

Pecos County: Magnolia Petroleum-Ander- 
son-Prichard 2-96 State-Powell, N%4 
W% Sec. 96, Bik. 10, H.&G.N. Ry. Sur., 
dry, T.D. 4,700 ft. 

Bryce McCandless 1 W. W. Turney, SE 
SE Sec. 19, Blk. 141, T.&St.L. Sur., 
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established at Corsicana, Texas, in 1898 
founder of S. M. Jones Co. (The lodd 
wagon represented a full string at 


Harr A CENTURY AGO, S. M. Jones first en- 
gaged in the manufacture and sales of sucker 
rods and general oil well supplies. Forty-five 
years ago—in 1898, S. M. Jones established the 
first oil well supply store in Texas and began to 
serve the needs of the oil industry from Corsicana, 
Texas. 


The few scattered wells of that early day 
have long since grown into the great Mid-Conti- 
nent field. the world's most prolific, most produc- 
tive, most diversified oil producing area. The S. M. 
Jones organization, pioneer sucker rod manufac- 
turer of that day, has always been the leader in 
the design, manufacture and service of sucker 
rods. The Acme Sucker Rod Company of 1891 has 
long been the S. M. Jones Company, but always 
and continuously under one ownership and 
management. 
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General Office and Factory, Toledo, Ohio . . 


Half a Century 
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Continuous 
Service 
to the 

Oil Industry 

1891-1943 


This unique advertising stunt, used on 
the back of business envelopes as early 
as 1896, shows the rapid growth in 
popularity and use of Jones Sucker 
Rods as long ago as 47 years. It would 
be difficult to measure the total footage 
of Jones Sucker Rods that have been 
manufactured, sold and used from 
1891 to 1943. 
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. « Sales Office, McBirney Bidg., Tulsa, Okla. 
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12 Goulds Pumps; have 
saved thousands ~** 
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From Camagens. SAfE 


It is two years since the first gallon of oil was pushed 
through the Portland-Montreal Pipe Line. Since that 
day it has been flowing steadily northward shoved 
along by 12 Goulds Pumps, each with a capacity of 
35,000 barrels per 24 hours at 800 pounds pressure. 
Thousands of tanker days have been saved by the over- 
land short-cut that eliminates the long haul around 
Cape Breton. 

Here is just one of the wartime stories of the day in 
and day out, 24 hour a day operation of Goulds Pumps 

. . stories that are proving over and over again the 
extra stamina and dependability that are built into 
Goulds Pumps. 96 years of building the pump for the 
job, to meet the specific pumping problems of the oil 
industry and the process industries, has given Goulds 
the “know how” and the background for solving today’s 
toughest pumping problems. 

Write for your portfolio of Goulds Catalog sheets 
showing the complete line of Goulds pumps adapted to 
the Oil Industry. Pump Data Sheets showing how to 
select the pump for the job included. 


Goulds 
PUMPS INC. 


SENECA FALLS, N. Y. 
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Increase Efficiency 5 Ways 


with DOUBLE SEAL RINGS 


Genuine Double Seal Rings are the only piston 
rings guaranteed to completely eliminate BLOW-BY 
—resulting in (1) COMPRESSION increased and 
maintained, (2) Greater FUEL ECONOMY, (3) 
Minimum LUBE OIL consumption, (4) REDUCED 
Ring and Cylinder WEAR, (5) LONGER SERVICE 
between overhauls. None but genuine One - Piece 
Double Seal Rings with the NON-BREAKABLE 
SEALING MEMBER offer you all these advantages. 


DOUBLE SEAL RINGS ARE 
ESPECIALLY RECOMMENDED FOR — 


® Diesel Engines © Refrigerating Compressors 
® Gas Engines © Air Compressors 
® All Types of Steam Engines 
@ Any application requiring a POSITIVE 
compression seal. 
Write for Specific Information 
DOUBLE SEAL RING CO., Fort Worth, Texas 
Branch Offices and Factories 
157 Chambers Street, New York City 
6201 Wilmington Avénue, Los Angeles 


DOUBLE SEAL PISTON RINGS 


FORT WORTH - NEW YORK - LOS ANGELES 





—— Transformers 


sealed against Sub tropical humidity— 
“Sextuplex shielding,” improved uni- 
<=> formity, minimum size and weight, 
*plug-in terminal block. 
*Also available with terminal lugs. 
GEOPHONE CABLE 
Full line of Geophysical 
electronic supplies. 
All types Burgess batteries and Agfa 


developer and hypo in stock for imme- 
diate delivery. 


HARRISON EQUIPMENT 
COMPANY _ 




















BETT Gas PE fae lL 


Bay = oar — > came come 


“Standard 

jaw) type; ‘all have @ bh 

Wem) jaws, Scone’ 1 atop forged, 

tested chains, and important p— 4, re. 

provements. 
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steel jaws. Heavy forged-in lugs, held by 

recessed si 


clumsy nut housing or flat spring. 


eS Write for 


ARMSTRONG BROS. TOOL CO 
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granite 4,984 ft., base Permian 4,730 ft., 
dry, T.D. 4,986 ft. 


SOUTHEAST NEW MEXICO 


HOBBS, N. M.—New rank wildcat 
for northwest Lea County is Malco 
Refineries 1 State, 330 ft. from north, 
1,650 ft. from east lines Section 31- 
12s-32e, 25 miles north of Maljamar 
pool, nearest production. The Malja- 
mar pool continues to be active, with 
two new outposts staked last week. 
One-half mile south of production, 
Lion Oil Refining 1 Wyatt is in NE 
NW Section 31-17s-33e, and Shell 
Oil 1-A State is staked in SW SE 
Section 29-17s-33e, east offset to Bar- 
ney Cockburn 2 State which extended 
the field almost a mile last summer. 
Shell has also staked a north offset 
to McLaughlin and Cosden 1 State, 
Section 7-17s-33e, northeast extension 
to the pool. Skelly Oil Co. is still 
cleaning out after shot at No. 1-U 
State, Section 5-22s-35e, between 
West Eunice and South Eunice pools. 
The well is estimated good for 40 bbl. 
per day. 


PANHANDLE FIELDS 


AMARILLO, Tex.—Stanolind Oil & 
Gas Co. 1 Troy Broome, Donley Coun- 
ty wildcat, Section 46, Block 20, 
H.&G.N. Ry. Survey, 7 miles north- 
west of Memphis, cored from 3,040-54 
ft., recovering 12 ft. brown dolomite 
with no oil shows, and was drilling 
ahead. A 30-minute drill-stem test 
from 3,093-3,195 ft. showed 185 ft. 
drilling mud. The test is to go to 
6,500 ft. 


CANADIAN FIELDS 





Deepest Canadian Test 
Finds Madison Porous 


HATHAM, Ont.—Shell Oil Co. 1 
Norman, deepest well in Canada, 
which is being drilled in LSD 6, 22- 
24-5w5, on the Jumping Pound struc- 
ture west of Calgary, is below 12,000 
ft. It got the Madison at 11,588 ft. 
and is in the lower porous zone. Por- 
osity is somewhat better than in Turn- 
er Valley, but no oil shows have been 
reported. Drilling will probably be 
continued through the porous zone 
to around 12,100 ft. 

Aldersyde.—Two important tests of 
the Madison limestone east of Turner 
Valley are being undertaken by New 
Ranchmen’s Oil Co. in the High Riv- 
er-Aldersyde area. The company con- 
trols about 9,000 acres, mostly north 
and west of High River, in Townships 
19 and 20-29w4. Ranchmen 1 Snyder, 
LSD 16, 34-19-29w4 is in the Belly 
River formation below 4,196 ft. It 
will test the Dalhousie sand, around 
7,900 ft., and is projected to 8,200 ft. 
to test the Madison. The company will 
also complete 1 Bird, LSD 16, 13-20- 
29w4, at 7,200 ft., which is cleaning 
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out and running casing around 
6,300 ft. 

Saskatchewan.— In southern Sas- 
katchewan, Norcanols-Ogema 1, LSD 
4, 24-7-23w2, is below 6,094 ft., after 
encountering an oil show in the Mad- 
ison limestone, but will deepen to 
the Devonian and Ordovician lime 
before testing. 


EASTERN TEXAS 





Manziel Pool Outpost 
Extends Paluxy Production 


DALLAS, Tex.—The Manziel pool 


of northern Wood County was ex- 
tended 2,000 ft. southwest when Sun 
Oil 1 F. E. Scoggins, Samuel Burch 
Survey, recovered 4,800 ft. flud, most- 
ly oil, in 17 minutes on drill-stem test 
from 6,293-6,320 ft. in Paluxy sand, 
and then cored oil sand to 6,360 ft., 
total depth 6,370 ft., drilling ahead. 


The nearest well in the field is Shell — 


Oil 1 Bailey, west offset to the dis- 
covery. This well topped Paluxy pay 
at 6,256 ft., and drilled to 6,327 ft., 
perforating 6,266-84; 6,288-98  ft., 
plugged back depth 6,301 ft., and was 
completed for 174 bbl. per "day. The 
thickness of the pay as indicated in 
the Sun extension well will no doubt 
encourage more drilling on the west 
and southwest edges of the pool which 
thus far have been avoided. 

In the Hawkins pool, Humble Oil & 
Refining 4-B Slaughter, Esparcia Sur- 
vey, on west side of the producing 
area, was completed as a producer 
from the Georgetown lime, topped at 
4,533 ft. This is the first Georgetown 
producer on record, and is considered 
a freak by geologists. The Hawkins 
structure is fractured and faulted to 
a great extent, and it is believed that 
the oil has migrated from. the Wood- 
bine sand through these fractures and 
faults, accounting for the unusual 
phenomenon. Potential of the new 
well was 147 bbl. in 11 hours through 
%-in. choke after injection of 2,000 
gal. acid. Total depth is 4,631 ft. 
EAST TEXAS WILDCAT COMPLETIONS 
Hunt County: J. F. Morrissey 1 A. S. Rol- 

lins, 1,980 ft. from N, 660 ft. from north- 
ly W 321-ac. tract. Joseph Hiller Sur., 
elev. 563 ft., 3% mi. NW Campbell, 
Pecan Gap faulted out, Austin 2,014- 


2,124 ft. Goodland 4,055 ft.. Paluxy 


4,088 ft., dry, T.D. 4,260 ft. 


MICHIGAN 





Three Big Wells Completed 
As Oil Activity Increases 


AGINAW, Mich.—Producing wells 
and dry holes ran 50-50 on the list 

of 20 completions in Michigan oil 
fields last week, resulting in the best 
showing in months which added near- 


ly 5,000 bbl. to the state’s daily po- 
tential production, mainly because of 
three big wells brought in in the 
newer Goodwell and Fork fields. 

Pure Oil Co. accounted for two of 
the big wells with three oil comple- 
tions in the Goodwell-Newaygo pool, 
one well in Section 8 coming in for 
a 1,704-bbl. potential, the other in 
Section 5 to 974 bbl. The third Pure 
well, in Section 16, was pumping 30 
bbl. a day after acid treatment. In 
Fork-Mecosta the Gulf Refining Co. 
brought in the 1 Jenks-State, Section 
7, for 1,368 bbl. potential and the 1 
Ruby-Don, Section 6, which flowed 
165 bbl. pinched in 20 hours. Smith 
Petroleum Co. also completed a small 
Fork producer. Other producers were 
drilled in Bay, Osceola and Van Bu- 
ren counties. 

MICHIGAN WILDCAT COMPLETIONS 


S14 SW NE 17-31n-8w, — in St. Peter 

formation, T.D. 6,150 ft. 

North Plains Township: 
Hugh H. Heinig 1 Nicolas Miller, NE 
SE 36-8n-5w, dry in Dundee, T.D. 
2,948 ft. 

Lenawee County, Hudson Township: Jesse 
L. England 1 Roger Dunigan, NE NW 
NE 17-7s-13, show of oil and gas in Syl- 


Van Buren County, Columbia Township: 
Harris Oil Co. 1 Graham, NE NE NE 
34-1s-15w, dry in Traverse limestone, 
T.D. 1,145 ft. 

Porter Township: W. H. Clock 1 J. Hud- 
son estate, NW SW SW 17-4s-13w, dry 
in Traverse limestone, T.D. 1,186 ft. 

Decatur Township: Alton C. Murray test, 
SE SE NE 24-4s-l4w, dry in Traverse 
limestone, T.D. 1,170 ft. - 


APPALACHIAN FIELDS 





Eastern Field Activity 
Shows Steady Increase 


PITTSBURGH, F Pa.—Except for one 
fair gas well in Southwest Penn- 
sylvania and one good oil well in 
West Virginia, completions in the 
lower eastern fields were routine but 
totals continue higher. 


SOUTHWEST PENNSYLVANIA 

Fayette County.—On Chestnut 
Ridge in Wharton Township, Greens- 
boro Gas Co. reached 7,108 ft. in - 
4 Barton with a gage of 1,200,000 cu. 
ft. of gas from the Onondaga chert 
‘eds and lost the tools in a gas in- 
crease. The line was whipped off, 
the well killed with water and the 
tools recovered and is getting ready 
to resume 














288 of the men and women who served you as 
employees of the Texas Electric Service Company have 
gone into the armed forces. A power plant worker lost 
his life when his plane was shot down off the Island of 
Java...a power sales engineer, a captain in the Lost 
Battalion, is a prisoner of the Japs... a lineman is aboard 
a battleship somewhere in the Pacific ...a PBX operator 
is in the WAC. 


9 2 O of us, working here on the home front, are proud 
of our former fellow workers in uniform. While they are 
fighting to preserve America’s independence, we who 
must remain have our duties to perform. 


Our No. 1 job is to keep vital electric power service 
flowing to war industries in the West Texas area we 
serve. 


Another of our jobs is to work with fellow citizens to 
preserve our democratic system of free enterprise, so that 
when American men and women return to their peacetime 
jobs, they will find the same opportunities to work and to 
enjoy the full fruits of their labors that have been the 
heritage of all Americans under our Constitution. 


TEXAS ELECTRIC SERVICE COMPANY 


J. B. THOMAS, President 
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tion now is dark gray. -At 7,880 ft. 
there was a repetition of some chert 
showing in the samples but at the 
present depth none were found. After 
the long column of water was bailed 
out (water used to dampen explosive 
pockets of gas) it was found that 
some gas had been picked up in the 
shales below the casing set at 7,777 
ft. and the gage has been as high as 
140,000 cu. ft. Now a 300-ft. column 
of brine is being used in the hole. 
Wood County—In Union district, 
Waverly Oil & Gas Co. (A. M. Coop- 
er) completed a test on the Delsie 
Mellinger and Elsie Gilmore lease in 
the Berea, total depth 2,200 ft. It is 
making about 50 bbls. a day natural. 


ILLINOIS 





Nash Redwine Opens Pool 
In Jefferson County 


ENTRALIA, Ill—Twenty oil wells 
and 11 dry holes made up the 
week’s completion record in Illinois. 
Thirty-five mew operations were 
started, including four wildcats. 

Nash Redwine opened a pool in 
Jefferson County with 1 Howard 
Casey, NE SW NE 6-3s-3e. The well 
was acidized in McClosky lime at 
2,801-08 ft. and pumped 310 bbl. in 
24 hours. Nash Redwine and Sohio 
Producing Co. 1 Stahler, a previous- 
ly reported pool opener in 23-1s-4e, 
pumped 180 bbl. in a 24-hour test. 

Superior Oil Co. opened a pool in 
Wabash County with 1 Maggie Reed, 
SW NE NE 29-2s-14w. The well was 
a small producer, having pumped 35 
bbl. of oil and 55 bbl. of water from 
Cypress sand at 2,783-97 ft. 

The largest new producer of the 
week was Shell 4 Webb, NE NE SW 
18-6s-7e, Dale Hoodville pool. It 
pumped and flowed 414 bbl. from Tar 
Springs sand topped at 2,360 ft. and 
bottomed at 2,428 ft., with several 
breaks between. It was shot at 2,401- 
29 ft. 

The Bungay pool in Hamilton 
County had a 360-bbl. completion in 
National Associated Oil Co. 2 Reb- 
stock in 26-4s-7e, producing from Aux 
Vases sand at 3,290-3,301 ft. 


ILLINOIS WILDCAT COMPLETIONS 

Clay County: Texas 1 Fred Weiler, NE NE 
SW 27-3n-7e, dry at 3,132 ft., Menard 
2,254 ft., Cypress 2,688 ft., Benoist 2,840 
ft., Benoist sand 2,856 ft., McClosky 
3,010 ft., St. Louis 3,116 ft. 

Cole County: C. W. George and Davidson 
1 M. G. Scott, SE SE SW 31-12n-8e, 
dry at 2,200 ft., lower Glen Dean 1,805 
ft., Cypress 1,905 ft., no Benoist or Aux 
Vases recorded, McClosky 2,181 ft., St. 
Louis 2,193 ft. 

Jefferson County: Nash Redwine 1 Howard 
& Casey, NE SW NE 6-3s-3e, McClosky 
lime at 2,801-08 ft., T.D. 2,810 ft., acid- 
ized. Pumped 310 bbl.. first 24 hours 
and 280 bbl. the second day. Opens a 
pool. ¥ 

Montgomery County: Myer & Duff 1 J. 
Keys, NW NW NW. 32-lln-5w, dry at 
650 ft. 
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Wabash County: Superior 1 Maggie Reed, 
SW NE NE 29-2s-l4w, Cypress sand 
2,783-97 ft. T.D. f 


acidized, 
pumped 35 bbl. oil and 55 bbl. water. 
Opens a pool 3 mi. from other pro- 
duction. 

Wayne County: Carter Oil and Pure Oil 1 
Oucket, C SW SE 17-3s-8e, dry at 3,463 
ft. Lower Kincaid 2,195 ft., Cypress 
2,931 ft., Benoist 3,122 ft. Aux Vases 
myer % McClosky 3,376 ft., St. Louis 
4 3 


OHIO, KENTUCKY 





Second Clinton Sand Well 
Is Good Producer 


ANESVILLE, Ohio—The Preston 
Oil completed their Blackstone 
well in Section 9, Salt Creek Town- 
ship, Muskingum County, with an ini- 
tial production of 71 bbl. of Pennsyl- 
vania Grade oil from 31 ft. of Clinton 
sand at 4,159-90 ft. This is the second 
Clinton oil well in the area, and two 
additional locations are planned. 

The Granger gas pool in Medina 
County was extended a location to the 
south by the Ohio Fuel’s Young well 
in Lot 43. The well gaged 1,330,000 
cu. ft. from the Clinton shell at 3,422- 
39 ft., and rocked to 1,260 Ib. ‘Loca- 
tions to the south and east have been 
made. The wells in this pool are char- 
acterized by small open flow, high 
rock pressure and a good yield per 
acre. 

OHIO WILDCAT COMPLETIONS 

Coshocton County, Clark Township: Ohio 
Oil 1 Peter Amman, Sec. 23, Clinton 
3,724-49 ft., dry, T.D. 3,838 ft. 

Medina County, Spencer Township: Hanley 
& Bird 1 Perry Herman, Sec. 22, Clin- 
ton, no sand, dry, T.D. 2,680 ft. 

Perry County, Hopewell Township: Pure 
Oil 1 E. C. Axline, Sec. 13, Clinton 2,999- 
3,034 ft., dry, T.D. 3,100 ft. 

Monroe Township: Ohio Fuel 228 S. C. C. 

Co., Sec. 9, Clinton 3,737-38 ft., dry, T.D. 
3,832 ft. 





WESTERN KENTUCKY 
OWENSBORO, Ky.—Paul Lubring 
et al 1 T. L. Spaulding in Union Coun- 
ty, 2 miles from production, was get- 
ting ready to perforate opposite Cy- 
press sand at 2,297-2,309 ft. and Mc- 
Closky lime at 2,647-51 ft. after drill- 
ing to 2,581 ft. 
WESTERN KENTUCKY WILDCAT 
COMPLETIONS 
Henderson County: Delta Drilling and A. L. 
Cochran 2 A. H. Mann, 3% mi. N of 
Henderson, dry at 2,160 ft., Glen Dean 
1,814 ft., Cypress 2,095-2,101 ft. 
Hopkins County: Sohio, Basin and Evans 
1 Bell and Gatton, 1 mi. NW of Ashle- 
bury, dry at 3,374 ft., lower Glen Dean 
2,665 ft., Barlow 2,873 ft., Ste. Gene- 
vieve 3,043 ft. 


South Penn Oil Co. Making 
Deep Test in Southeast Ohio 


COLUMBUS, Ohio.—The South 
Penn Oil Co., Pittsburgh, Pa. has 
reached 1,080 ft. in its new deep test 
in the northwest corner of the Louise 
Kerr 160-acre lease, Section 6, Center 
Township, -% -miles northeast of 





Woodsfield, Ohio. This test should 
reach the Oriskany sand around 5,200 
ft., and the Clinton at about 7,600 ft. 

The well is on the Woodsfield 
Quadrangle and is 65 miles northeast 
of the dry holes in the Slate district, 
Wood County, West Virginia, and 
over 30 miles from a dry hole in 
Smith Township, Belmont County, 
Ohio. This test is now the most im- 
portant wildcat well running in Ohio 
or the eastern states, and is on a 
block of some 12,000 acres recently 
assembled and purchased by the 
South Penn. 

Location was selected after intensive 
seismograph work combined with sub- 
surface geology. Over 100,000 acres 
have been leased on this Oriskany 
trend in the past year. 


LA.-ARK. 





Distillate Field Opened 
North of Cotton Valley 


HREVEPORT, La—A wildcat 

drilled by Ohio Oil Co., 1 Gleason, 
C NW NW 31-22n-9w, Webster Par- 
ish, will make a commercial gasser 
and distillate producer. It had not 
yet been completed. Bodcaw sand was 
topped at 8,442 ft., and 300 perfora- 
tions were made at 8,452-82 ft., total 
depth 8,649 ft. . 

In the Holly Ridge field in Tensas 
Parish, United Production Co. 1 Pen- 
rod-Jurden, directly offsetting the 
Carter Oil Co.’s discovery well, is esti- 
mated good for 700 bbl. per day flow- 
ing through %-in. choke. This well is 
on a 6,800-acre lease. 

David & Hart completed two com- 
mercial producers in the Caddo-Pine 
Island field, A-12 and A-13 Muslow, 
in 5-20n-15w. 

Fifteen new operations were report- 
ed, two being wildcats in Ouachita 
and Natchitoches parishes; 

ARKANSAS WILDCAT COMPLETION 
Columbia County: Northern Ordnance 1 


Waggoner, NW NE 10-19s-23w, dry, T.D. 
10,600 ft. 


NORTH LOUISIANA WILDCAT 
COMPLETIONS 
Claiborne Parish: Frankel Bros. 1 Muslow, 
approx. SW NW NE 30-21n-7w, 65 bbl., 
Cotton Valley 4,242-50 ft., T.D. 6,015 it. 
Concordia Parish: Gulf and Danciger 1-A 
Nelms, SW NE 10-In-8e, dry, T.D. 9,838 


MISSISSIPPI 
ACKSON, Miss. — California Co. is 
drilling below 5,000 ft. in the 1 
Ella G. Lees, 52-7n-lw, Adams Coun- 
ty, second test in the recently opened 
Cranfield field. This depth is about 
800 ft. above the Wilcox pay in which 
the discovery was completed. Discov- 
ery well, California Co. 1 National 
Gas Co. of Louisiana, Inc., flowed 280 
bbl. a day on %-in. choke, gravity 44, 
tubing pressure 520 lb., from perfo- 
rations at 5,880-84 ft. California Co. 
(Continued on page 332) 

















WILDCATS AND DISCOVERIES 


IX new oil discoveries were com- 
pleted last week out of a total 

of 72 wildcat completions. Although 
the number of wildcat wells being 
drilled is slowly rising and prospect- 
ing activities are at the highest in 
recent years, the rate of discoveries 
is not keeping pace. In the Mid-Con- 
tinent area, drilling contractors have 
been busy repairing and assembling 
all equipment possible in anticipation 
of the much talked-of drilling boom. 


None of the discoveries completed 
was of major importance. In Kern 
County, California, at the southern 
end of the San Joaquin Valley, Rich- 
field Oil Corp. opened a new low- 
gravity field, pumping 110 bbl. a day. 
In Claiborne Parish, North Louisiana, 
Frankel Brothers had a small well 
in the Cotton Valley zone at the 
southern end of the old Homer field. 
Main pay at Homer has been in 
shallow sands from 1,200-2,200 ft. 


WILDCAT COMPLETIONS 


-———Week ended November 6, 1943——_—_—_, 





Wyoming 
Colorado, Utah 


New Mexico 
California 


Total United States 
Total previous week 


° 
ey ey OO on ol coooor cooroncococese 


Distillate Gas Dry Total 
0 0 4 4 
0 0 0 0 
0 0 2 2 
0 0 4 6 
0 0 7 7 
0 0 12 13 
0 0 0 0 
0 0 5 5 
0 0 8 9 
0 0 4 a 
0 0 0 0 
0 0 1 1 
0 0 5 5 
0 0 5 5 
0 0 23 24 
0 0 1 2 
0 0 2 2 
0 0 3 4 
0 0 1 1 
0 0 5 5 
0 0 2 2 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 4 5 
0 0 72 8 
1 2 51 63 


This was not the first test of the 
Cotton Valley, found at 4,242 ft. 
Illinois furnished the largest well 
of the week. In Jefferson County a 
new lime pool was opened, pumping 
310 bbl. the first 24 hours. In Kansas, 
Lamotte sand production was extend- 
ed east of the Albert-Otos structure 
in Barton County. The new well is 
some 4 miles east of Bird pool, at 
the southern tip of the area. It 
pumped 139 bbl. the first 24 hours. 


————Cumulative total for 1943—____, 
G 


Oil Distillate as Dry Total 
4 0 21 51 76 
3 0 0 49 52 

19 0 2 107 129 
66 0 3 346 415 
10 0 1 139 150 
52 0 1 311 364 
0 0 0 24 24 
39 1 17 226 283 
50 0 1 308 359 
10 0 1 73 84 
0 0 0 5 5 
5 0 2 90 97 
6 7 6 102 121 
21 11 4 238 274 
92 18 14 816 940 
6 0 3 60 69 
12 7 1 28 48 
8 7 4 88 117 
2 0 0 56 58 
5 0 0 58 62 
4 0 1 23 28 
6 0 0 15 21 
0 0 1 4 5 
5 0 2 22 29 
7 0 9 122 138 
332 26 76 2,457 2,891 





KANSAS 





Arbuckle Productive at 
Peace Creek-Zenith Field 


yrrseeer was again revived in the 

linking of the Peace Creek and 
Zenith pools last week when Texas 
Co. 2 Hornbaker, SW NW SE 32-23- 
10w, found the first commercial pro- 
duction in Arbuckle lime in Reno 
County. The well was dry in the 
Viola lime, from which all production 
comes in the two pools, and was car- 
ried on down to the Arbuckle at 3,722 
ft. A drill-stem test at 3,722-47 ft. put 
2,100 ft. of oil in the hole in 1 hour. 
Operators were setting casing at 3,722 
ft. and are confident of a good well. 
A number of wells in this gap be- 
tween the two fields have been given 
up as failures when the Viola was 
found dry. 


KANSAS WILDCAT COMPLETIONS 

Barton County: Gulf 1 Bahr, N}4¢ NE SW 
26-18-15w, pumped 139 bbl. in 24 hr., 
potential 50 bbl., Lamotte sand 3,471- 
3,506 ft. 


Lindas & Weimer 1 Hammeke, SE SE 
SW 12-19-12w, dry, T.D. 3,438 ft., some 
oil in lime at 3,398 ft. 

Elisworth County: Cities Service 1 Heysell, 
NW NW NW 33-16-8w, dry, T.D. 3,365 ft. 
Jeavenworth County: A. Newland 1 Mer- 


ritt, SW NE 34-10-2le, dry, T.D. 1,400 ft.. 


Hart 1 Spillman, SW SW 25-11-22e, dry, 
T.D. 830 ft. 

Charles Miller 1 Stillings, 
35-9-2le, dry, T.D. 1,518 ft. 

Norton County: R. W. Shields & Stein 1 
Hicks, SW NE 2-3-25w, dry, T.D. 3,833 
ft. 

McPherson County: Barbara Oil 1 Wedel, 
S42 NE NW 8-19-lw, dry, T.D. 3,497 ft., 
Viola 3,487 ft. 

Pratt County: Lion Oil Ref. 1 Sadie Boheme, 
NE SW NE 2-26-12w, dry, T.D. 4,350 ft., 
Viola 4,158 ft., Arbuckle 4,296 ft. 

Reno County: Phillips 1 Gassege, NE NW 
17-22-7w, dry in Arbuckle at 3,917 ft. 

Rice County: Adair & Morton 1 Teich- 
graeber, NE NE SW 4-18-6w, dry, T.D. 
3,415 ft. 

Rooks County: Texas 1 National Bank of 
Topeka, SE SE NW 35-10-17w, dry, T.D. 
3,700 ft., Arbuckle 3,657 ft. 

Trego County: Sinclair Prairie 1 E. O’Toole, 
NW NE NW 26-14-25w, dry, T.D. 4,572 
ft., Arbuckle 4,522 ft. 


SE SE NW 





MISSOURI 


ST. JOSEPH, Mo. — Cities Service 
Oil Co.’s second well in the Bartles- 
(Continued on page 332) 


OKLAHOMA 





East Outpost May Limit 
Pauls Valley Field 


D KUBAT 1 Pruitt, NW NW 33- 
4n-le, 1 mile east of production 
at Pauls Valley in Garvin County, 
found the sand dry at 4,435 ft. and 
stopped drilling at 4,460 ft. This well, 
however, may have little bearing on 
the field as each new completion 
changes the trend from east-west to 
northwest and southeast, as are most 
of southern Oklahoma’s pools. es 
On the northwest side of Pauls 
Valley, the Texas Co. 2-B Patchell 
Community, NW SW SE 25-4n-1w, as 
well as Pure and Continental 1 Bedal- 
Collins, NW NW SW 25-4n-lw, were 
both dual completions. Potential on 
the Texas well was 606 bbl. in Penn- 
sylvanian at 3,938-54 ft. and 2,206 bbl. 
in the Bromide at 4,025-50 ft. The 1 
Bedal-Collins made 410 bbl. in the 
Pennsylvanian of 41 gravity at 3,950- 
(Continued on page 332) 
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CALIFORNIA 





Richfield Opens New Field 
In San Joaquin Valley 


OS ANGELES, Calif. — Richfield 
Oil Corp. opened up a new oil field 
in the Tejon district along the south- 
ern rim of the San Joaquin Valley in 
Kern County and will start another 
test in the immediate future. Rich- 
field’s new well was good for 110 bbl. 
of 18.1-gravity oil daily from 2,372 ft. 
and was brought into production on 
the beam. Perforations were made at 
2,176 to 2,370 ft. and the productive 
horizon is believed to be the Chanac 
of lower Pliocene age which has been 
found productive at Edison and other 
adjacent areas. Richfield’s new com- 
pletion, 5 Tejon, is the company’s 
fifth wildcat in the Tejon district. 
Shell Oil Co., Inc., recently con- 
summated a deal with Buttes Oilfields 
Co. whereby the former acquires sev- 
eral thousand acres of potentially pro- 
ductive land in the Sutter Buttes dis- 
trict where Buttes Oilfields Co. found 
commercial gas production several 
years ago. Currently, Shell is drilling 
a test on the north side of the buttes 
and the outcome of drilling on this 
well may determine the importance 
of this gas accumulation which is 
found around the edge of a volcanic 
plug somewhat similar to the develop- 


ment of a salt dome where production 
is found around the edges. This field 
presents a number of interesting fea- 
tures and has possibilities for large 
production of gas. There appears to 
be two general theories regarding 
structural conditions, one being the 
existence of several anticlinal struc- 
tures and the other a general ac- 
cumulation against the volcanic plug. 

Union Oil Co.’s Rio Bravo wildcat 
showed oil last week but the company 
discounted the showings and resumed 
drilling operations without making a 
formation test. The first indications 
of a break came when oil and gas 
began showing up on the ditch at 
9,780 ft. but poor core recoveries and 
the presence of a tight sand resulted 
in the decision to resume drilling. 
At the present depth, 10,120 ft., the 
outlook is unchanged, although if the 
sand found was the Stevens it would 
require deep drilling to reach the Rio 
Bravéd and Vedder zones and it re- 
mains to be seen whether the com- 
pany is prepared to go to 12,000 to 
13,000 ft. 


LOS ANGELES BASIN 


Los Angeles County.—Several op- 
erators in the Wilmington field, rec- 
ognizing the urgent need of addi- 
tional crude-oil production as quick- 
ly as possible, have started Ford zone 
development and this should be re- 
flected in field production within 
another 30 days. Three wells have 
been started. These projected Ford 


zone wells will be given an allotment 
of 150 bbl. daily each and it is ex- 
pected that 10 Ford zone wells will 
be completed before the close of the 
current year. 

Current development has been con- 
centrated on the Ford lease of Gen- 
eral Petroleum Corp. and by Union 
Pacific Railroad to the east and south 
of this property. This exploitation 
program will quickly be extended to 
the harbor section to the southwest 
but will be somewhat slower than 
usual due to the lack of adequate 
drilling crews. The Ford zone will 
yield a crude oil testing around 32 
gravity and will show a relatively 
high gas-oil ratio, based on the log 
of the discovery well. 


COASTAL DISTRICT 

Ventura County.—Tide Water As- 
sociated Oil Co. established a new 
deep drilling record in the Ventura 
Avenue field last week when it car- 
ried 29 Hartman down to 11,740 ft. 
and completed it flowing 917 bbl. 
daily. Although not the deepest strat- 
igraphically, it is the deepest hole 
yet drilled in the field. Despite its 
depth, the bit was still in Pliocene 
rocks when drilling operations were 
concluded, which indicates the thick- 
ness of oil sand in this major field. 
CALIFORNIA WILDCAT C LETIONS 
Antelope Plains wildcat istrict, Kern 

County: C.C.M.O. Co 12-2 A.F., 12-28s- 


19e, dry, gray limestone, T.D. 2,320 ft., 
no showings recorded. 


(Continued on page 332) 





Watch for the Skelly Sign of 
Service and Satisfaction 











SKELLY 





@ FORTIFIED TAGOLENE MOTOR OIL 
@ FORTIFIED SKELLY GASOLINE 
@ FORTIFIED SKELLY PREMIUM GASOLINE 
@ SKELLY GREASE-MASTER SERVICE 








TULSA, OKLA. 





SKELLY OIL COMPANY 
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rope 700 Is 
CRITICAL MATERIAL 


By conserving rope, by utiliz- 
ing short lengths and by treat- 
ing rope with care you are 
helping to save lives on our 
busy war fronts because you 
are helping to put rope into 
the hands of those who need 
it most — our fighting forces. 

If you must buy new rope, 
insist on New Bedford — the 
rope of quality since 1842. 
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“tool” as any when time comes to 
make connections. One operator says of 

“We keep it handy with the 
rest of our tools.” 
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Among the 


Drilling Contractors 





Markley-Bankhead Drilling Co., 
Houston, Tex., has the contract to 
drill Royal Petroleum Co.’s new 
10,000-ft. wildcat test in Concordia 
Parish, Louisiana. This is the 1 Cane- 
brake, located in 1-8n-10e. 


Arleigh J. Fox and George Foley, 
of Washington, Pa., who had a con- 
tract to drill a gas test in Westmore- 
land County, Pennsylvania, near 
Johnstown, for Penn Development 
Co., have removed the rig after fail- 
ing to strike pay at a total depth of 
9,024 ft. The hole, drilled with cable 
tools, came within 85 ft. of equaling 
the record for deep gas tests. The 
contractors will start this week on 
another gas test near Ambridge, Pa. 


Danciger Oil & Refining Co. is the 
contractor on California Co.’s 1 Kil- 
larney Community, in the Lake St. 
John field of Concordia Parish, Lou- 
isiana. This is a 4,500-ft. test 3,215 ft. 
south and 1,116 ft. west of NE cor. 
Section 15, well in 19-9n-10e. 


Morris-Hamilton, Houston, Tex., 
is moving in to spud soon in Union 
Oil Co. of California 1 Edgewood 
Land & Logging Co., new wildcat in 
the Gordon area of Beauregard Par- 
ish, Louisiana. The test, contracted to 
7,000 ft., is 2,860 ft. north and 5,373.3 
ft. east of SW cor. 25-6s-10w. 


Ben Mouser Drilling Co., Great 
Bend, Kans., has the contract for Mid- 
Plains Oil Corp. 1 Chegwidden, SW 
SW SE 29-15-llw, in southeastern 
Russell County, Kansas, a mile north- 
west of the Davidson field. 


Roeser & Pendleton, of Fort Worth, 
Tex., have been awarded contract to 
drill Westgate-Greenland Oil Co. 2 
Louis Werner Sawmill Co., new wild- 
cat in Ouachita Parish, North Louisi- 
ana. This test is located 708 ft. north 
and 1,872 ft. east of the SW cor. 9- 
17n-2e. 


Simpson & Noble, Wichita, Kans., 
have contract for Sohio Oil Co.’s 
wildeat test in Barber County, Kan- 
sas, 6 miles northwest of the Medicine 
Lodge gas field, C NE NE 3-33-14w. 


Golding & Farris are moving in for 
R. J. Ursillo et al’s new test in the 
East Turtle Bay area of Chambers 
County, Texas, this being the 1-A 
Harry C. Wilcox on 40-acre unit in 
the G. B. Jamison Survey. Ursillo 


et al have two oil producers in this 
area with another test shut down 
waiting on gas-lift equipment. Gold- 
ing & Farris are reported to be asso- 
ciated with Ursillo in this district. 


Ray Ash has been awarded the 
drilling contract on the E. M. Culver 
1 Jacob Swartz, in NE SW 23-26n- 
13e, Adams County, Indiana. This will 
be a 2,800-ft. test. 


Al Buchanan, San Antonio, Tex., is 
moving in and rigging up on Tom 
Slick 1 Tom Slick fee in the South 
Caesar area of Bee County, Texas. 
This is a 6,700-ft. test on east flank, 









« f ee PP 4 


Why is it that scores of 
drilling rig operators now 
use Armstrong Forged Steel 
Steam Traps? 





For the answer, see your 
local Armstrong Steam Trap 
Representative or write 
ARMSTRONG MACHINE 
WORKS, 868 Maple St., 
Three Rivers, Michigan. 

















Constructin 
pits 


Gunite salt water disposal 
East Texas oil field. 


GUNITE 
CONCRETE CONSTRUCTION 


for the Oil Industry 


An economical, permanent and speedy method 
of concrete lining for reservoirs, pits and drain 
—_ ¢ Gunite lining of steel tanks. « Sand 


FLANDERS 
CONSTRUCTION 


COMPANY 
$608 Telephone Road 
HOUSTON, TEXAS 
Wrydown 98-3539 Woodcrest 6-4387 
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ONE LITTLE HOOK 






.... that gives the 
Coffing “Safe- 
ty Pull” Ratch- 
et Lever Hoist 
superiority. 


One little hook 
that will give 
you an easily 
converted 
double - power and 
double - duty hoist. 








Write today 
for 
Catalog GF 6 


COFFING HOIST CO. 


Manufacturers of 
Ratchet Lever, Spur Geared, Elec- 
tric and Differential Hoists 
Trolleys 
Utility Maintenance Tools 


DANVILLE ...... ILLINOIS 
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being 467 ft. from south and west 
lines of Block 33, Medio Ranch sub- 
division on 102.5-acre lease in J. C. 
Beasley Survey. It is 1,390 ft. north- 
east of Blanco-Buchanan 2 Slick. 


R. C. Patton & Co., Wichita, Kans., 
is the drilling contractor on Coralena 
Oil Co. 1 Urban, NE NE SE 33-15- 
16w, an Ellis County, Kansas, wild- 
cat operation, about 1 mile west of 
Coralena’s recent discovery in NE NE 
SE 33-15-16w, which was completed 
in September for more than 800 bbl. 
daily. 


Henshaw Brothers are rigging up 
on Henshaw and Coastal Refineries, 
Inc., of San Antonio, Tex., 1 L. Horn, 
wildcat 467 ft. from south and east 
lines of 58.36-acre lease in Section 8, 
Cubage and Miller subdivision, J. de 
la Garza grant, 1% miles southeast 
of Edroy, in San Patricio County, 
Texas. It is about 1% miles northwest 
of the Odem field. 


Kerlyn Drilling Co., Oklahoma 
City, Okla., has contract to drill a 
Cleveland County, Oklahoma, ex- 
ploratory wildcat for Dr. Irvine Per- 
rine et al of Oklahoma City. Location 
selected is for 1 Loveless,s NW NW 
NE 14-7-lw. 


Harry L. Bass, Dallas, Tex., is pre- 
paring to spud Cox & Hamon 1 J. 
Ramirez, outpost test on south flank 
of the Sejita gas-condensate field in 
southern Duval County, Texas. The 
test is in southwest corner of a 200- 
acre tract formerly held by Ohio Fuel, 
and is about 6,000 ft. southeast of 
southwest flank oil production, 4,300 
ft. south of gas-condensate produc- 
tion. 


O. W. Dyer. Houston, Tex., whe 
has been drilling continuously for At- 
lantic Refining Co. in the Neale field 
of Beauregard Parish, Louisiana, has 
contract for Atlantic’s new location in 
the area, the 4 Rice Land & Lumber 
Co., 665.5 ft. north and 664.8 ft. south 
of NE cor. NW 33-3s-llw. It is a 12,- 
000-ft. test in the Wilcox. 


West Central Texas Drilling Co. 
(formerly Butler & Horne) and Mara- 
caibo Drilling & Exploration Co. will 
drill a well on the 140-acre E. P. 
Mayes tract about 3 miles northeast 
of Stith and 4 miles north of the 
Wimberly pool, Jones County, Texas. 
Location for 1 Mayes is 330.ft. from 
north line and 1,250 ft. from west line 
of the Mayes land, Section 21, Block 
17, T.&P. Survey. The well, to be 
drilled with cable tools, is scheduled 
to go to the Gunsight. 


W. W. Zimmermann has been given 
the drilling contract on a test Circle 
Oil Co. has spotted in Starr County, 
Texas, on a farmout from Dee Daven- 
port, T. B. Hoffer, C. O. Maddox and 
V. F. Neuhaus. The 4,000-ft. test will 
be the 1 Jose Saenz. 








CUTTING EFFICIENCY 
from 
SEISMOGRAPH BITS 


Hord-Facing Recommendations 
For Obtaining Moré Footage 
Foster Cutting—Less Down-Tim 


For Bit Resharpening 





1 Always include at least one Bo- 
rium insert at the lower, outside 
corner of each cutting wing to pre- 
vent “diamond pointing.” (Sketch) 


2.On bits larger than 6 inches 
O.D. a second Borium insert on the 
lower cutting edge improves drill- 
ing efficiency. (Sketch) 





3. Cover leading faces of all bit wings with Tube 
Borium, using screen size of at least 10-20 mesh 
rother than finer meshes such as 30-40. Tests 
conclusively prove the larger Borium particles 
greatly increase drilling speeds. 


4. Don’t skimp on quantity. Tests show that bit 
life and efficiency is in direct proportion to the. 
amount of Tube Borium applied (up to Ye" in 
thickness). 


More Seismograph Bits Are Hard-Faced 
With Tube Borium Than Any Other Alloy 


STOODY COMPANY 


1138 West Slauvson Ave., Whittier, Calif. 


STOODY HARD-FACING ALLOYS 


- ao - 


Witt CAA 4 - 

















Market Developments 





East Coast 


EW YORK—Weakness in the price 
of higher-gravity fuel oil has not 
communicated itself to other products 
and otherwise the East Coast mar- 
ket remains firm in all respects. The 
weakness in high-gravity No. 6 oil is 
not attributed so much to an excess 
supply as it is to the fact that con- 
sumers prefer the lower-priced, low- 
er-gravity oil for which their equip- 
ment was designed. The higher-grav- 
ity material is a blend of regular 
No. 6 oil and lighter, higher-priced 
fuel oil. It was adopted a year ago 
to extend critically short supplies of 
residual fuel oil and because of the 
inclusion of the higher-cost light fuel 
oil, it was granted a higher ceiling 
price by OPA than straight Bunker 
C. Present supplies of residual fuel 
oil on the East Coast are adequate, 
which has enabled consumers to ex- 
press a preference and they are spec- 
ifying the lower-gravity material with 
a consequent pressure being exerted 
on the other. The price of the latter 
is generally down to $1.77 per barrel 
which is still 12 cents above the ceil- 
ing price on low-gravity fuel oil. 
Bunker C improvement has not 
been limited to the East Coast but 
extends throughout the Western Hem- 
isphere. Late last week the WSA an- 
nounced price reductions in Eastern 
Canada, Canal Zone, Venezuela, Bra- 
zil, Uruguay, Argentina, and Chile. 
These reductions represent elimina- 
tion or reduction in surcharges and, 
while the changes affected consum- 
ers, principally ocean-going vessels, 
they did not affect sellers. They are 
a result of the greatly improved dis- 
tribution system that has allowed 
stocks at those points to be built up. 
Improved distribution possibilities 
was indicated by the record of tanker 
completions last month, when U. S. 
yards delivered 40. The tanker situa- 
tion has so improved that some have 
been turned over to other United Na- 
tions, including Russia, which has re- 
ceived two. 


Gulf Coast 


OUSTON, Tex.—Inability of refin- 
ers to meet calls for regular motor 
fuel persisted this week and, on the 
surface at least, there was no indica- 
tion that relief from the current crit- 
ical supply situation will be forth- 
coming in the near future. New avia- 
tion-gasoline facilities are coming on 
stream at regular intervals but in- 


stead of easing the regular motor-fuel 
situation they are aggravating the 
condition of tight supplies. 

Deliveries of products through the 
20-in. products line which originates 
in the Beaumont area have started. 
Currently, the line is operating on 
distillate fuel oils in order to improve 
the supply picture on the East Coast 
as much as possible before consump- 
tion reaches peak winter levels. Op- 
eration of the 20-in. line, however, 
will make no visible change in oper- 
ations on the Gulf Coast because re- 
finers have pitched their processing 
schedules for months on the assump- 
tion that the new line would be com- 
pleted on schedule. 

First units of the country’s largest 
synthetic-rubber plant, the 100,000- 
ton installation constructed by Neches 
Butane Products Co., are ready for 
operation and will draw off certain 
cuts from the five participating con- 
cerns. 


Mid-Continent 


Tus search for natural gasoline be- 

came more intense this week as 
the rising output of aviation gasoline 
made increasingly heavy demands. 
Refiners said the only offerings of 
natural were those of a few plants 
without tank cars of their own and 
thus ready to fill small orders “in 
buyers’ cars.” Such supplies were 





A.P.I. REFINERY REPORT 
Week Ended October 30, 1943 
(Figures in thousands of barrels) 





Dly. crude - Stocks ~ 

runs Gaso- Resid- 
to stills line ual Gas oil 
Appalachian . 151 2,283 389 1,019 
Ind., Ill., Ky.. 727 13,493 3,198 6,511 
Okla., Kan.,Mo. 347 6,464 1,334 2,436 
Censored area* 2,108 30,966 18434 22,291 
Rockies ..... 108 1,089 718 458 
California ... 735 15,002 39,765 11,876 
Total 10-30-43 4,176 69,297 63,838 44,591 
Total 10-23-43 4,160 68,796 64,747 43,309 
Total 10-31-42 3,746 76,612 79,149 48,933 


*Reports combined on East Coast, Texas 
Gulf, Louisiana-Arkansas and Inland Texas 
at request of PAW. 


CRUDE-OIL STOCKS 
(Bureau of Mines Estimate) 
Week ended: Bbl. of crude* 


October 30, 1943 ................. 237,219,000 
October 23, 1048 ...........:...., 235,998,000 
October $1, 1042 ................. 239,266,000 


*Excludes unrefinable California stocks. 


snapped up quickly. Virtually the 
same conditions existed in the kero- 
sene market, described as “skin 
tight.” 

Residual fuels were easy, but in- 
quiry failed to disclose any refiners 
with overheavy inventories. On the 
contrary, some plants were reported 
to be having a little difficulty in 
keeping even with the demand from 
railroads and local industries. 

Allocation of gasoline by refiners 
to jobbers and bulk plants is becom- 
ing more general as a settled prac- 
tice during the war period. One bene- 
fit, operators say, is that it prevents 
jobber or bulk-plant sales to a com- 
petitor who is having trouble filling 
orders. Such sales, it is pointed out, 
increase the difficulties of the refiner 
providing the gasoline, for he too 
faces the same problem of how to fill 
his own orders. 

Interrefinery buying of gasoline 
was reported this week to be at the 
lowest level in years for the reason 
that in this type of transaction virtu- 
ally all refiners in the district are 
potential buyers, not sellers. Inade- 
quate crude allocations and the lower 
yield of gasoline resulting from the 
increased manufacture of 100-octane 
material, along with the prodigious 
requirements of battle fronts, are 
named as major reasons for the de- 
pleted stocks which keep one refiner 
from having gasoline to sell to any 
other refiner. 


Pacific Coast 


OS ANGELES, Calif.—The reduc- 
tion in the production of premium 
gasoline is being reflected in gasoline 
sales and will become more evident 
when current service-station stocks 
are depleted. The reduction in A- 
coupon value from 4 to 3 gal. weekly 
has not yet slowed up driving as 
most motorists have been operating 
on tanks filled just before the cut. 
Pacific Coast operators fear that ci- 
vilian gasoline consumption may be 
further reduced early in 1944 by a 
further reduction in gasoline allow- 
ance to probably 2 gal. weekly. 
Marketers’ attempts to maintain the 
various grades of gasoline probably 
will be successful as long as the pres- 
ent ration allowance prevails. With 
premium-gasoline production reduced, 
marketers are not at all anxious to 
install new pumps. There has been a 
reversal of trends during recent 
weeks because prior to the last reduc- 
tion of 1 gal. consumers demanded 
premium fuel. The demand is swing- 
ing back to the regular grades. The 
quality market has been supplanted 
by a demand for any kind of gasoline. 
What the future holds for Pacific 
Coast marketers cannot be visualized, 
although every indication points to 
an expansion in military demands 
with a probable consequent reduc- 
tion in civilian allotments. 
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Refinery Prices 


(Prices as of November 9, 1943) 
Quotations are f.c.b. piant in cars and in cents 


except 
They are exclusive of the federal excise taxes of 1.5 cents a gallon on gasoline and 
(5 cents a gallon om lubricating olls, and do not include marine lighterage charges 





Octane (A.S.T.M.): +80 14-76 70-72 68-70 63-66 
Mid-Continent® ................. oa. igi cman 6.000 abs 5.625 
DIINO «sc 0b é chcnshesbone: cuteckee SII ooh) oi. Shun cd tweet ae 
GE SID «5 oc cdc cacetsvaz scans 600-650 .......... $5. rate ~ §5.750-6.250 §5.250-5.750 
Northeast Coast ................ PP | BAe Sees, 
GHEE 00s ccrcpsceundtcitbaless 750-7.500 6.250-6.590 0.198-4.200 5.750-6.125 5.125-5.500 

*Basis Group 3. +1939 C.F.R. Bh method). §Unleaded. 
KEROSENE AND NO. 1 FUEL OIL. 

Gravity: 36 45 42-44 41-43 38-48 
Mid-Continent® . ............... solhie, «la o> ee eens 4.500 MS “cen ean ve 
ny SUN on isc c cdeeesen: |. “ia. Wee oso oe 4.500-4.750 
CIO 0 50s vckinccukzecance 6.250-6.625 6.125-6.250 
CED. Ss aconcncincngchoaeScaeen ceeds Pah. te eaeE or estes 
eee COON noe 5 chccc setts 3s akaela.  Soeepseess Meus teak 
ee SN <osce ev creseeeees ke) ele teas: “eee 








Residual 

Specifications: 6-48° G. MDI 48-52 D1. 58 & above RS a aol Bunker Ct 
aid-Continent® ...... GHP sv cedipes’. Vabdasens . 127 ¥e08ek 8 Sele $0.80-1.27 
NE ona cb ccecumc “oewees 2.750-4.000 bai dint $1.35-145 1.10-1.15 
ere ep ree ee ee fe 4.000 4.125 1.45 0.85-1.27 
Ce OI oo os, icen bass). ssnmenbbwas vesaeeees 6.800 2.780 1.65-2.07 
CU OIOIED: noc cc. Scccnassesi, sheceaguse. Ldkmmsete  t)) eee 0.80-1.27 

“Basis Oklahoma Group 3. tGravity range. t¢Pacific Specification 200 
FURNACE OIL. GAS OIL. FUEL OIL 
No.2 No.3 No.5 No.6 

I ons cta sk ari ceeduc cases 3.625 3.500 $0.85 $0.80 
Pennsylvania (West) ...........00-seeeeeee: 6.875-6.125 5.875-6.000 15.250-5.500 ........ 
SS MONO S.0o5 cd dccswdseuccucsu states 6.7 6.7 1.95 1.65 
SEN. 50.0 's.d.c4cncanhdcce dens doklsetainen 5.5 56.5 %1.10-1.25 §1.10-1.15 
eer i ore ae 5 135 0.85 


3.750-3.87! 
*Basis Oklahoma Group 3. 36-40 gravity fuel. tPacific Specification 300 = §Pacific 


@pecification 400. 


NATURAL GASOLINE 
Grades: 26-70 18-55 
Uklahoma (Group 3) ....... 4.750 5.700 
te ere 4375 5.250 
North Louisiana .............. 4.375 5.250 
CUED .< Son's Sake whe e-nee 4875 5.500 
LUBRICATING OILS 
Bright and Steam Refined 
OKLAHOMA (Group 3)— 
Gea BD. 208) s.cisa sisi. 27.00 
an A BS rer 23.00 
CD A, ORD nnd sion 5ceek\ cass 22.00 
Steam refined: 
0 dark green (untreated) 8.00 


PENNSYLVANIA— 
Bright Stocks (Pennsylvania Grade No. 8 
color, 140-150 at 210, 545-550 flash) 


SS. fk rea 30.50 
2 eerste 29.50 
i RE re 25.00 28.00 
Steam refined: 
ede Cn rans, ln at ees aa 15.00 16.00 
SRLS Re rer Sat tee 15.50 16.50 
SMD. ois shoes onteavlen tees 16.00 17.50 
i CR ee 1700 17.50 
Neutral Oils 
Vis. at 100° F. except Pennsylvania and 
color N.G.A.) 
OKLAHOMA (Group 3)— 
0-10 pour point: 
SEE. Spas agdtiol buktiodp aie sies 15.00 
BN csweads  ccgiebeawnabaw cones 18.00 
SE adow cas nbunckekenaa banaue 19.50 
| MEP Pee Pocegae come yo 20.00 


Note: Viscous neutrals, 16-35 pour, quoted 
5 cent under @-10 oils. 


CALIFORNIA— 
BPE. 05 oiadissesebey-scue 700 1.75 
ap SE err es ery 712 800 
ES vbewiosenescuacens dp- os 6.75 11.00 
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Neutral Oils 

Red oils: 

Gree es a iss 7100 17.75 
eR eee cee serra tr 9.00 11.00 
500-900, 5-644... ... «ee 0.25 11.25 
GULF COAST— 

Pale oils: 

200-3. 6.50 8.75 
soca clelacceseaskteabor en 9.00 9.25 
BAS nce co dav owenccchom ss biwos 9.75 10.00 
WME, A padceucdae uasesinabas 10.00 10.25 
SE 405% peritikn iu0ee she hbaabaeee 10.50 10.75 
BNE S50 suka sacs csdigs (aye cenene 12.25 12.50 

PENNSYLVANIA— 

150 vis. at 70° F., 3 color, 400-405 flash: 
Zero pour point pa a wae oe 37.50 
8 RPE 36.50 
od oo nik so ope seses 35.50 
25 pour point . 30.00 

200 vis. at 70° F., 3 color 
Zero pour point ......... 39.50 
ar ree 38.50 
BN EE ous. 6 4-40 dceabbcuesa 37.50 
ee SEE i=. 3 909 20s%00er5se0 32.00 

WAX 
(Cents per pound) 

OKLAHOMA (Group 3)— 

124-126 (A.m.p.) w.c. scale ..... 4.250 


PENNSYLVANIA (inland refineries)— 
122-124 (A.m.p.) w.c. scale “ 4.250 
124-126 (A.m.p.) w.c. scale 4.250 

6.850 


130-132 (A.m.p.) wax 
133-135 (A.m.p.) wax 
Crude scale: 
12%4-126 (Am.p.) ws 
124-126 (A.m.p.) ys 


soweesds 4.250 


TANK-WAGON PRICES 
IN 50 CITIES 
(Gasoline prices based on 
tax included, undivided dealer) 
ATLANTIC AND NEW ENGLAND 
(Socony-Vacuum Oil Co., Inc., and 
Atlantic Refining Co.) 


Dealer Com- Kero. 
tank bined tank 
Wagon tax wag. 
Baltimore, Md. ....... 15.95 5.50 10.50 
I aR 1490 450 10.10 
Burlington, Vt. ....... 16.90 5.50 10.20 
utes, MW... 0. 16.20 5.50 10.90 
Dower, Wel ........3.. 16.70 5.50 1230 
Hartford, Conn. ...... 15.60 450 10.00 
Manchester, N. H. .... 17.30 5.50 12.10 
Newark, N. J. ......... 15.20 450 10.00 
New York, N. Y. ..... 16.10 5.50 10.10 
Philadelphia, Pa. ..... 16.20 5.50 11.90 
Pittsburgh, Pa. ....... 16.70 550 12.30 
Portland, Me. ......... 1630 5.50 10.20 
Providence, R. I. ..... 15.00 4.50 9.90 
Washington, D. C. 15.20 450 11.30 
Average 14 cities ... 16.02 5.14 10.85 
(All prices undivided dealer basis.) 


CENTRAL 
(Standard Oil Co. of Indiana, Standard Oil 
Co. of Ohio, Continental Oil Co. and 


Texas Co.) 

Dealer Com- Kero. 

tank bined tank 

wagon tax wag. 

Colene. T° occ. cos 14.10 450 10.60 
Cleveland ............. 15.00 550 *9.00 
Dallas, Tex. ........... 13.00 5.50 7.00 
Des Moines, Iowa .... 1440 450 10.10 
Detroit, Mich. ........ 1440 450 10.00 
Be ee Be oko kas 16.90 5.50 11.60 
pS >: Se eres 16.30 5.50 11.00 
Indianapolis, Ind. ..... 15.60 5.50 10.10 
Little Rock, Ark. ..... 1750 8.00 10.00 
Milwaukee, Wis. ...... 16.10 5.50 10.80 
Minneapolis, Minn 15.90 5.50 10.60 
Omaha, Neb. .......... 1540 6.50 9.80 
ya ees 16.50 700 8.50 
Wichita, Kans. ........ 13.30 4.50 8.70 
Average 14 cities ... 17.40 5.57 9.84 


*Includes 1-cent state tax. 
SOUTHEASTERN 
(Standard Oil Companies of New Jersey, 
Kentucky, and Louisiana) 
Dealer Com- Kero. 


tank bined tank 

wagon tax wag. 

Atlanta, Ga. .......... 18.90 750 *11.50 
Birmingham, Ala 18.50 8.50 9.00 
Charleston, S. C. ..... 18.95 7.50 Or 
Charleston, W. Va. 19.25 6.50 13.30 
Charlotte, N. C. ...... 20.10 7.50 11.30 
Jacksonville, Fla. 18.90 8.50 9.50 
Jackson, Miss. ........ 17.50 750 79.00 
Louisville, Ky. ........ 16.50 650 8.50 
Memphis, Tenn. ...... 17.90 850 10.50 
New Orleans, La. .... 17.75 8.50 10.00 
Norfolk, Va. .......... 7.45 650 12.30 
Average 11 cities ... 18.34 750 10.50 


*Includes i-cent state tax. 
tIncludes %4-cent state tax. 
MIDWESTERN 
(Continental Oil Co. 
Dealer Com- Kero. 


tank bined tank 

wagon tax wag. 

Albuquerque, N. M. 17.50 750 10.00 
Boise, Idaho .......... 20.10 6.50 16.50 
Casper, Wye. ........; 17.00 5.50 12.00 
Denver, Colo. ......... 14.50 5.50 11.00 
Helena, Mont. ........ 17.00 650 13.00 
Phoenix, Ariz. ........ 18.50 650 12.50 
Se eee 17.50 5.50 13.50 
Salt Lake, Utah ...... 18.50 6.50 14.50 
Average 8 cities .... 17.58 6.25 12.88 


PACIFIC COAST 
(Standard Oil Co. of California) 
Dealer Com- Kero. 


tank bined tank 

wagon tax wag. 

Portland, Ore. ........ 17.00 650 13.80 
San Francisco, Calif. 14.50 450 11.50 
Seattle, Wash. ........ 17.00 650 13.80 
Average 3 cities .... 16.17 583 13.03 
Average 50 cities ... 16.59 5.96 10.92 
327 


















W. M. PECK 


Prepared for Career 
In Law, but Liked 
Oil Field Better 


M. PECK, who has been made 

acting manager of Pure Oil Co.’s 
Illinois producing division, graduated 
in law and was admitted to the bar of 
two states, but did not practice in 
either. He got a job as a roustabout 
for Pure Oil Co. in the Seminole oil 
field of Oklahoma when it was pass- 
ing through its boom stage, in April 
1927, liked it, and never returned to 
his law books. In October of that year 
he became landman for Pure at El 
Dorado, Ark., and he has been in un- 
broken service of that organization 
since. 

In 1929, Mr. Peck. was made assist- 
ant division land agent in Fort Worth, 
Tex. Four years later he was ad- 
vanced to division land agent at Sag- 
inaw, Mich. The next year he was 
assigned to the production and en- 
gineering department in the general 
offices, Chicago. A few months later 
he was made assistant manager of 
the Michigan division. In 1939, he was 
transferred to a similar post in the 
important Gulf Coast division, with 
headquarters in Houston, Tex. Anoth- 
er shift made him assistant man- 
ager of the Southwestern division, 
with headquarters in Tulsa. He was 
filling that position when Raymond 
Kelly, manager of the [Illinois pro- 
ducing division, was granted leave of 
absence to serve as director of pro- 
duction in District 2, Petroleum Ad- 
ministration for War. Mr. Peck has 
taken over Mr, Kelly’s duties, with 
headquarters in Olney. 

Mr. Peck, born in 1900, graduated 


PERSONALS 





from the University of Missouri with 
a bachelor of arts degree in 1923. He 
obtained his law degree from the 
same institution in 1926. He was ad- 
mitted to practice in Missouri in that 
year and to practice in Oklahoma the 
next year. 


W. A. Delaney. Jr., of Ada., Okla., 
is chairman of a general committee 
of oil men to recommend to the state 
Corporation Commission a revision of 
regulations governing conservation of 
oil and ges. Mr. Delaney invited spe- 
cial committees to meet with him in 
Ada November 13. 


Lt. Cecil V. Hagen, formerly a geo- 
logical consultant in Houston, Tex., 
has been made a flight instructor at 
the U. S. Naval Air Station, Dallas, 
Tex. Lieutenant Hagen received his 
Navy wings at the Navy Flight In- 
structors’ School in New Orleans, La., 
last June. Before taking up consult- 
ant work he was chief geologist for 
Superior Oil Co. in Houston. 


John R. Crain, formerly geologist 
with British American Oil Producing 
Co., in Tulsa, is now district geologist 
for Ashland Oil & Refining Co., of 
Ashland, Ky., with offices in the Na- 
tional Bank of Tulsa Building. 


Don R. Gearhart is in charge of the 
southern division land office estab- 
lished in Fort Worth, Tex., by Sin- 
clair Prairie Oil Co. He will have 
charge of scouting, geological, geo- 
physical, and land activities in the 
division, which includes New Mexico, 
South Arkansas, North Louisiana, 
and all but five counties in Texas. 
Also he will supervise interests of 
Repollo Oil Co. in New Mexico. 


Bart DeLaat, as- 
sistant chief’ pe- 
troleum engineer 
for Pure Oil Co., 
with headquarters 
in Chicago, has 
been assigned 
temporarily to the 
company’s Cum- 
berland _ district, 
Marshall County, 
Oklahoma, to su- 
pervise construction work necessitat- 
ed by the government dam project 
there. 


Ray A. Albaugh, of Titusville, Pa., 
pioneer operator in the oil develop- 





ment of Dawson County, Texas, ar- 
rived last week in Lamesa, that coun- 
ty, where he said he planned further 
exploratory work. On the way he 
stopped in Fort Worth and visited 
business acquaintances. 


Dr. W. V. How- 
ard, field editor 
of The Oil and 
Gas Journal for 
nearly 4 years, re- 
signed last week 
to engage in geo- 
logical consulting 
practice with of- 
fices in the Mc- 
Birney Building, 
Tulsa. Before 
joining the Journal’s editorial staff, 
he was in charge of an American 
Petroleum Institute geological project 
while teaching in the department of 
geology at the University of Illinois. 
While with the Journal he compiled 
reserve and production data, and 
handled field, drilling and engineer- 
ing reports. 





F. W. Littell, Houston, Tex., has 
been appointed superintendent of 
communications and transport facili- 
ties for Shell Pipe Line Corp. His 
new assignment includes responsibil- 
ity for the operation and maintenance 
of pipe-line aircraft. He continues to 
supervise the activities of the tele- 
phone and telegraph and automotive 
departments. 


Maj. Albert Clinkscales, geologist, 
formerly of Oklahoma City, Okla., is 
now in the North Africa war theater, 
attached to the Allied Military Gov- 
ernment. 


A. B. Weiss, formerly a production 
foreman in the Cumberland district, 
Marshall County, Oklahoma, for the 
Pure Oil Co., has been made district 
superintendent at Pauls Valley, Okla- 
homa. Raymond W. Anderson, for- 
merly a gang pusher at Cumberland, 
has been promoted to production 
foreman to take Mr. Weiss’s place. 


Paul Fahle, member of Pure Oil 
Co.’s staff in New Orleans, La., has 
been sent to Maracaibo, Venezuela, 
on a temporary assignment with 
Orinoco Oil Co. 


E. N. Noyes, of Myers & Noyes, con- 
sulting engineers, Corpus Christi, 
Tex., was chosen president of the 
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Yes! 


You can still buy 


CHIKSAN 
All-Steel 


ROTARY HOSE 


Even though other types are not 
available, due to critical short- 
ages, the Nation’s drilling pro- 
gram doesn’t have to stop! It 
doesn’t even have to hesitate! 


- « « and the CHIKSAN 
All-Steel Rotary Hose 
you buy NOW will 
serve for the “dura- 
tion” ... and then 
some! 








Neither age nor cli- 
matic conditions can 
cause it to deteriorate. 
When not in service, 
it folds up into a com- 
pact unit, easy to trans- 
port. Its 17 swivels, each 
with full 360° rotation, 
provide 100% flexibil- 
ity under all conditions. 


4” and 5” Sizes for 
Drilling Service 


3” for Standby and 
Pressure Service 


40’ - 50’ - 55’ - 60’ 
Standard Lengths 


LONGER LENGTHS TO 
ORDER 


GULF ENGINEERS, INC. 
Distributors in Texas, Lovisiana, Arkansas 
and New Mexico. 


WELL EQUIPMENT MFG. CO., 


Distributors in Oklahoma and Kansas. 


EXPORT OFFICE: 50 Church Street, 
New York, N. Y. 
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Texas section of the American So- 
ciety of Civil Engineers, meeting in 
Austin, Tex. 


William Dewey Loucks, New York, 
chairman and chief counsel of Barns- 
dall Oil Co., headed a party of com- 
pany officials who last week finished 
a tour of the company’s properties in 
Arkansas, Texas and Louisiana. In- 
cluded in the party were James A. 
Dunn, New York, president; D. R. 
Snow, Tulsa, executive vice president; 
David L. Frawley. Pittsburgh, Pa., 
vice president; J. T. Furlong, William 
C. Whaley and R. A. Broomfield, Los 
Angeles, Calif., vice presidents; E. M. 
Skeehan, Tulsa, treasurer. E. B. 
Reeser, former president, joined the 
party in Tulsa. 


Edwin F. Van Alstin is a new land 
man in the service of Tide Water 
Associated Oil Co. He has been as- 
signed to Jackson, Miss. 


Paul Endacott, vice president and 
assistant to the president of Phillips 
Petroleum Co., has been chosen a di- 
rector and member of the executive 
committee. 


Vernon L. Red, formerly North 
Oklahoma district superintendent for 
Magnolia Pipe Line Co., has been 
transferred to Midland, Tex., and 
placed in charge of the company’s 
lines in the southern end of the Per- 
mian basin. F. D. Breedlove, district 
superintendent in West Texas for the 
past 6 years, will direct work of the 
organization in the northern part of 
the basin. 


C. W. Tomlinson, geologist, of Ard- 
more, Okla., was the principal speak- 
er last Friday at the annual evening 
meeting of the Engineers Club of 
Dallas, Tex., in the Hotel Adolphus. 
He discussed “Natural Resources in 
Postwar Plans.” 


W. L. Stewart, Jr., executive vice 
president of Union Oil Co., and chair- 
man of the refining committee for 
District 5, has set up a committee 
whose responsibility will be to find 
Ways and means of alleviating the 
shortage of gasoline and petroleum 
products existing in the Pacific Coast 
district and to make findings and 
recommendations for transmission to 
PAW for future guidance. 


Jorge F. Reca and Pedro J. Panza, 
technicians attached to the Argentine 
Government Oil Fields Commission 
in the United States, New York, were 
scheduled to return to Argentina 
this month. 


Dr. Willard D. Pye, geologist for 
Texas Co., discussed “Sedimentologi- 
cal Studies of the Bethel Sandstone 
of South Central Illinois” at the 
monthly dinner meeting of the Indi- 
ana-Kentucky Geological Society in 








Now! 


More than ever before you 
need valves that can “take it.” 


ORBIT 
VALVES 





ORBIT WING VALVE 


ORBIT 


WING VALVE 


This valve is especially de- 
signed for Wing Service. 
Made in 2” size only in both 
flanged and screwed ends. 
Opening through valve is 
1%”. Seats of cast Stellite’ J 
Metal. 





YOUR ORBIT VALVES 


will last for the duration. Mean- 
while, if you have any questions 
regarding their care or mainte- 
nance, write us. 
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IMPROVEMENTS 
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the Vendome Hotel, Evansville, Ind., 
last Friday. 


Shifts—Theodore Chapin, geologist, 
Petroleum Advisers, Inc., San Marino, 
Calif., to Prince Edward Island, Can- 
ada; J. H. Carmichael, superintendent, 
Helmerich & Payne, Inc., Chama, N. 
M., to Great Bend, Kans.; H. D. Mitch- 
ell, engineer, Gulf Oil Corp., Hobbs, 
N. M., to Seminole, Okla.; L. M. Wall, 
superintendent, Helmerich & Payne, 
Inc., Bowie, to Wink, Tex. 


i BR (Jack) 
Shannon, retiring 
as vice president 
and general man- 
ager of Snowden 
& McSweeney Co. 
after 34 years with 
that organization, 
is a native of De- 
fiance, Ohio. He 
worked in the 
Ohio, Illinois and 
Indiana fields before going to Texas 
in 1918, 3 years after his company 
drilled its first well (a dry hole) near 
Kilgore, Tex. He was western mana- 
ger until 1930 when he became gen- 
eral manager in charge of oil opera- 
tions for Snowden & McSweeney in 
Kentucky, Illinois, Kansas, Oklahoma, 
Texas, and New Mexico.. Mr. Shan- 
non early realized the value of the 
potash discovered while drilling a 








well in Eddy County, New Mexico, 
in 1925. He promptly leased the area 
surrounding the well for potash min- 
ing and the United States Potash Co. 
was organized to exploit the holdings. 
Mr. Shannon continues as a director 
in that company. 


Ralston P. Edmunds, formerly in 
the legal department of Carter Oil 
Co., was commissioned a lieutenant 
(j.g.) in the U. S. Naval Reserve No- 
vember 2. A graduate of University of 
California and University of Tulsa, 
Mr. Edmunds was associated with 
Carter from 1935 to 1942, when he 
joined the legal staff of the Petro- 
leum Administration for War and 
served as attorney for the marketing 
division. 


A. J. Bauernschmidt, Houston, Tex., 
resident geologist for Magnolia Petro- 
leum Co. in the West Ranch oil and 
gas field in Jackson County, Texas, 
delineated the geology and develop- 
ment of that field at a meeting last 
week of the Dallas (Tex.) Petroleum 
Geologists at the Dallas Petroleum 
Club. 


W. C. Bednar, formerly professor 
of petroleum engineering at the Uni- 
versity of Oklahoma, has joined 
Northern Ordnance, Inc., Tulsa, as 
roving production superintendent. 
R. H. Patterson, formerly with Stano- 





lind Oil & Gas Co., has been placed 
in charge of Northern Ordnance drill- 
ing operations in Texas. 


Paul Anduss, formerly stationed at 
Allen, Okla., has been promoted to 
farm boss by Sunray Oil Corp., in 
the Bornholt pool in Kansas. Amos 
Clark has been appointed farm boss 
for Sunray at the Konawa-Sasakwa 
district. 


Harold V. Wait, district: petroleum 
engineer for Humble Oil & Refining 
Co. at Livingston, Tex., has been 
transferred to Friendswood, Tex. 
Paul R. Wimberly, district chief clerk 
at Flour Bluff, Tex., has been trans- 
ferred to Armstrong field, Hebbron- 
ville, Tex. He is succeeded at Flour 
Bluff by C. B. Mays. Ben Palmo, tool 
pusher, has been transferred from 
Colorado to Armstrong field. 


Lt. Jerry Streelman, U. S. Army, 
maintenance man for Standard Oil 
Co. (Indiana) at Grand Rapids, Mich., 
when he entered war service, was 
wounded in action on New Guinea 
Island, acording to a communication 
from the War Department. 


R. C. Burch has been made super- 
intendent of the Muskegon, Mich., 
lake terminal of Standard Oil Co. 
(Indiana), succeeding F. O. Blair, who 
retired on an annuity. 
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The WHEATLEY PUMPER 
Goes to press November 15th 


@ Yes! It’s true. 
“The Wheatley Pumper” is going to press 


.. that lively little booklet 





@ The popular demand for re-issuing this 

newsy, whimsical little ‘““cheeriodica 
been so great we just couldn’t overlook 
the opportunity to renew old friendships 
and establish new acquaintances. 
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Though we are still in production, on a “round-the-clock” 

24-hour basis, producing tank gears, ship gears, gun car- 

riages, and truck-trailers for our armed forces, we are also 

producing considerable quantities of Lufkin oil field pumping 
equipment. 


LUFKIN FOUNDRY & MACHINE COMPANY eo LUFKIN, TEXAS 











Oklahoma 


(Continued from page 322) 
4,012 ft. and 2,668 bbl. in the Bromide 
of 43.4 gravity at 4,041-70 ft. Poten- 
tials were based on 3 and 4-hour flow- 
ing tests through choke. 


OKLAHOMA WILDCAT COMPLETIONS 

Garvin County: Ed Kubat 1 Pruitt, NW NW 
33-4n-le, dry, T.D. 4,460 ft., Viola 4,123 
ft., sand 4,435 ft. 

Lincoln County: Gulf and Texas 1 Shingh- 
ton, W142 SW SW 7-12n-3e, dry, T.D. 
5,615 ft., Hunton 5,308 ft., Viola 5,426 ft. 

Noble County: Phillips 1 Tillman, SE SE 
SW 7-22n-2e, dry, T.D. 4,744 ft., Wilcox 
4,680 ft. 

Stephens County: Artesia Investment Co. 1 
Bailey, NW NE NW 13-3s-6w, dry, T.D. 
1,745 ft. 

Woodward County: Northern Ordnance 1 
Bradshaw, SE SE 28-22n-17w, dry, T.D. 
10,073 ft., Oswego 5,680 ft., Hunton 9,333 
ft., Viola 9,805 ft., dolomite 9,950 ft., 
Trenton 9,840 ft., second Wilcox 10,031 
ft. 


Missouri 
(Continued from page 322) 
ville pool southeast of Tarkio, Mo., 
Atchison County, is expected to pro- 
duce around 62 bbl. daily on the 
pump, a much better well than the 


company’s discovery well. The 2 
Cook, in SE NW NW 32-65n-39w, 
filled 265 ft. with oil in 23 hours. 
It was shot, bailed down, and after 
2 hours filled 220 ft. with oil. Bar- 
tlesville sand was found at 1,395 ft. 


Mississippi Fields 
(Continued from page 321) 
is preparing to spud the 2 National 
Gasoline Co. of Louisiana, Inc., 53- 
7n-lw, same area. 

Wayne County.—Humble Oil & Re- 
fining Co. is rigging up the 1 City 
Bank Farmers Trust Co., 1,922 ft. 
south and 730 ft. east of NW cor. 1-9n- 
9w, in the Eucutta area. Gulf Refin- 
ing Co. 1 G. S. Stanley, 34-10n-9w, 
same field, is coring below 6,740 ft. 
in sand and shale. This latter test 
topped Tuscaloosa at 6,250 ft., found 
top of Davis sand at 6,418 ft., broken 
and showing some heavy black oil 
but electric log indicated salt water 
in the Davis zone. 

MISSISSIPPI WILDCAT COMPLETIONS 
Copiah County: Freeport Sulphur Co. 1-A 


W. B. Cliburn (sulfur test), 29-10n-9e, 
dry at 2,330 ft. 


Madison County: Love Petroleum Co. 1 


Denkman Lumber Co., 11-9n-5e, dry at 
6,412 ft. 

F. H. Shortridge et al 1 Elijah Souther- 
land, 1-11n-3e, dry at 5,046 ft. 

Sharkey County: British-American Oil Pro- 
ducing Co. 1 Ward, 14-lln-7w, dry at 
3,268 ft. 

Yazoo County: Northern Ordnance Co. 1 
Reed Securities Co., 18-12n-3w, dry at 
6,385 ft. 


California 
(Continued from page 323) 

Belridge wildcat district, Kern County: 
Atlas Producing Inc. 1 Anderson, 8- 
29s-2le, dry in hard brown shale, T.D. 
2,098 ft., no oil or gas showings logged. 

Capitan wildcat district, Santa Barbara 
County: C. M. Morse 1 Rhode Island, 
2-4n-30w, dry in gray Vaqueros sand, 
T.D. 497 ft., no showings of any kind 
logged. 

Fruitvale wildcat district, Kern County: 
T.W.A.O. Co. 54-6 Kern County Land, 
6-29s-27e, dry in Miocene gray sand, 
T.D. 4,814 ft., Chanac 4,001 ft., scattered 
oil sands found but none thick enough 
to produce. 

Tejon wildcat district, Kern County: Rich- 
field 5 Tejon, 35-11n-19e, pumped 110 
bbl. 18.1-gravity, 4 per cent cut, T.D. 
2,372 ft., perf. 2,176-2,370 ft., probable 
Chanac of lower Pliocene age, com- 
pletion opens up new oil field in south- 
ern end of San Joaquin Valley. 





Classified Advertising 


LEASES AND DRILLING BLOCK 


LEASES AND DRILLING BLOCK 





LEASES ROYALTIES 


PRODUCING OR NONPRODUCING 
Texas, New Mexico, Oklahoma, 
Louisiana and Illinois. 

20 Years’ Experience 
Inquiries Invited. 


e.2 D D BUCKLEY 
. Clayton 





Ss. Lowi be Mo. 
FOR SALE: oe and gas leases and 
ducing leases wi as to drill. in 
shallow territory. W. P. Harley, Bowling 














ILLINOIS Drilling Blocks, Shelby, Chris- 
tian and Douglas Counties. Good ‘wildcat 
geology. Sam J. Burkitt, Moweaque, Il. 


NEW FIELD—Pendroy, Montana. 8,000 
acres, very reasonable. Keith Morton, 

Squadron Materiel Command, 
Wright Field, Ohio. 


WILL sell half interest in one block of 
1,500 acres Central West 
Strawn sand test, and half interest in my 
Stevens County 160 acres proven 2,000-ft 
est. P. H. ee, 4419 Bowser Avenue. 
Dallas (4), Texas. 


FLORIDA Protection Acreage. For Sale 
to Oil Companies. Located around new deep 
test well ow Pied ornate | Rang od Com- 
pany h ree racts a aps and 
data. Address P. O. Box 2293, Orlando, Fia. 


FOR SALE: Two 2,000 ft. producing oil 
wells, Elk County, Kansas. Cable tool holes. 
Price quoted, list of equipment and pro- 
duction records furnished upon request. 
Box 549, Blackwell, Okla. 














WANTED: Leases on CENTRAL KANSAS 
UPLIFT. Give full information on Drilling 
Block. Offsets or wildcat acreage. Inter- 
view later. Box B-873, The Oil and Gas 
Journal, Tulsa, Okla. 





WANTED from owners or brokers, pro- 
ducing and nonproducing lands, leases, 
drilling blocks, royalties, mineral rights, 
$5,000 to 750,000, Texas, Okla., La., Miss., 
Ala., Ga. Fla. Give price description. 
American Oil Co., Postoffice Box 1042J, 
Houston, Tex. 





OHIO, 8,000 acres under new gas field, 
rentals paid until 1948. Drilling deal 
for 2,200 foot Trenton test. Good sub- 
surface geology. 


NORMAN L. STEVENS 


Wauseon, Ohio. 











EQUIPMENT WANTED 


WANTED: Used 14” OD, 15” OD and 16” 
OD plain end pipe—must be straight. Ad- 
vise weight per ft., condition, location and 
price. CENTRAL PIPE & SUPPLY CO., 





P.O. Box 1442, Phone 5851, Lubbock, Tex. 


MONEY RAISING 


PARTY with capital wanted for southern 
Indiana oil — Raymond A. 
er, Rockport 


OWNER of semi-proven Wyoming oil and 
gas lease block and drilling equipment 
wants capital or partner to help finance’ 
development, P. H. Boether, Lodi, Calif. 


OIL REPORTS 


OIL in Ga., Fla., Ala., South and North 
Carolina? Millions of acres under lease, 
with Geophysical and drilling work now 
on. Get posted. Keep posted. Send six dol- 
lars for six months sub. to “Oil Reports.” 
No adv. accepted. No free copies. Write 
McIntosh Bros., Waycross, for listings, both 
Base and county maps. C. W. Deming, Pub- 
lisher, Waycross, Ga., twenty years operat- 
ing out of Tulsa. 


EQUIPMENT WANTED 




















WANTED: Well servicing unit, either 
— or single drum. Please on full 
oe, condition, location, power and 
price eg letter. Ford Chapman, Box 
02, Pecos, 


Texas. 

WANT TO BUY—Light portable K A. hole 

cig for 3000, of 7” hole. ‘Suilivan M odel 308 

Franks Machine FDM. Truck or skid 

mnoutited. Must be A-1. Write Oilman, 2105 
Parkway St., Bakersfield, California. 


WANTED: L 525 Buda Engine, new or 
used. Must be in A-1 condition. S. B. Geiger 
& Company, Chicago 5, Illinois. 











We will help you find a buyer. 


1629 Main St.—Phone 3- 





--- WANTED --- 
FORT WORTH SPUDDERS 


We are having numerous calls for Fort Worth Spudders, which we can- 
not deliver because of manpower problems and war-time regulations. If you 
have a Fort Worth Spudder to offer for sale, list it with us, giving model, 
age, location, condition, price wanted, and also list equipment included. 


When we return to normalcy, we expect to meet 
the demand with new Fort Worth Spudders 


Well Machinery & Supply Company 
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